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ABSTRACT
This study examined the effects of a supplemental online discussion
module prior to face-to-face training. Specifically, it investigated the impact on
teacher preparedness, discussion and collaboration in the face-to-face training,
and the amount of knowledge gained from the subsequent training.
Two groups of special education teachers received twenty hours of faceto-face training in the use of assistive technology. For four weeks prior to the
training, both groups had access to online simulations, resources and
materials.
The Treatment Group participated in a four-week supplemental online
module.

Weekly topics focused on a specific disability, and included online

simulations, resources and assistive technology information related to that
disability. Participants were required to complete a simulation, select one item
from the variety of resources, and participate in an online forum to discuss
these resources. Discussion questions encouraged participants to reflect on
their current teaching practices and the weekly materials.
The Control Group was provided a website with the same simulations,
information, and resource materials included in the online module. They were
encouraged to use the website to prepare for subsequent training, but had no
specific assignment or direction.
Data from pre/post-training questionnaires, written responses to openended questions, and observation of participation in group discussions during
face-to-face training were analyzed to determine differences in the groups.
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Findings revealed that both groups indicated a similar increase in knowledge
and use of technology as a result of the training. However, several differences
were apparent. The Treatment Group found the online simulations and
materials valuable and informative, shared them with others, and used these
resources in their own training.

The Control Group did not rate online

resources as highly, and did not access these resources prior to training.
Participation in group discussion during the subsequent face-to-face training
was markedly different, with 80% of the Treatment Group participating,
compared to 44% of the Control Group.

Finally, the Treatment Group

expressed a greater increase in confidence in using technology to help students
achieve curriculum standards.
Conclusions of this study suggest that an online discussion module can
play an important supplemental role in preparing teachers for subsequent faceto-face training.
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CHAPTER I
INTRODUCTION TO THE STUDY
Introduction
Since the introduction of the concept of “assistive technology” in 1988, in
the Technology-Related Assistance for Individuals with Disabilities Act ("Tech
Act," 1988), the idea that technology could minimize the effects of a child’s
disability on the learning process has been examined and advocated. During
the last decade, the Individuals with Disabilities Education Act ("IDEA," 1996)
was amended to mandate that assistive technology be considered as part of the
Individualized Education Plan (IEP) for every child who receives special
education services. Despite these legislative mandates, studies (Trachtman &
Pierce, 1995; Wehmeyer, 1999) have found that approximately half of the
individuals who would benefit do not have access to the devices they need.
Lack of knowledge and training for teachers, caregivers, and professionals has
been identified as one of the primary obstacles to this access (Behrmann &
others, 1993; Lesar, 1998; McGregor & Pachuski, 1996; Parker, 1998).
Historically, most children identified with learning disabilities have not
been required to take the standardized tests required of their peers, or if they
did, their test results were not included with the reporting of school
performance (Elliott, Thurlow, & Ysseldyke, 1996; Metheny, 1997; Stone, 2001).
Recent legislation (“No Child Left Behind,” 2002) mandates that all but the most
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severely handicapped students will now take the standards-based tests, and
that the results for all children tested will be included as part of the school’s
performance report. This legislation has served to add urgency to the need for
special educators to identify technology that will help these children succeed in
the regular classroom.
Although the IDEA legislation has been in place for nearly five years,
many teachers of special education have little idea how to implement it. The
rapid proliferation of technologies over the past decade, coupled with new
findings in effective technology use, have left them behind (Edyburn, 2000;
Flippo, Inge, & Barcus, 1995; Metheny, 1997). They do not know what assistive
technologies are available, nor are they aware of teaching strategies to use these
technologies to help students achieve grade level standards.
Research indicates that the greatest impediment to infusion of
technology into curriculum is the lack of vision as to how to use technology in
the classroom (Sprague, Kopfman, & deLevante-Dorsey, 1998; Vannatta &
O'Bannon, 2002; Wetzel, 1993). This seems to be true for special education
teachers, especially with regard to assistive technology (National Center for
Educational Statistics, 2000). A major factor contributing to this lack of vision
is a lack of training and exposure to assistive technology options (Behrmann &
others, 1993; Derer, 1996; Lesar, 1998; McGregor & Pachuski, 1996).
Training recommendations for teachers in the use of assistive technology
have not been separately addressed, however the literature is rich with findings
and recommendations about effective training for teachers in the infusion of
technology into the curriculum.

Researchers have found that in order for
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teachers to benefit from training for technology integration, they must be ready
to make some changes in their teaching practices, they must see technology as
a tool (Beisser, Kurth, & Reinhart, 1997; Ringstaff, Yocam, & Marsh, 1996), and
the training and support should take place over time (Benson, 1997). Training
that models collaboration, observation, and reflection has been found effective
in helping teachers refine current practice and develop new ideas (Benson,
1997; Terry & West, 1996).
Opportunities to observe, collaborate, and reflect are seldom available to
teachers, who are isolated by the demands of their teaching schedules. This
isolation is often compounded by lack of geographic proximity to training
facilities or other resources.

Budget limitations of both time and money

frequently preclude school districts from providing ongoing support and
training in the use of assistive technology. Training that is available often takes
the form of one-shot, day-long or week-long workshops, which provide
information, but usually are too brief to provide a context for sustained
professional growth.

This limited training model tends to perpetuate the

problem of special education teachers who have little or no idea of assistive
technology options or applications, nor how to match the needs of the child to
technology.
Online education is a fast-growing trend in higher education, and shows
promise to resolve some of the issues of access limited by proximity or time.
Increased participation in discussion, (particularly by students who may not
speak out in a classroom), and discussion that is both lengthier and more indepth are some of the positive results noted in online discussion groups (Levin,
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Waddoups, Levin, & Buell, 2001; Rossman, 1999). A few studies analyzed the
influence of an online discussion group in conjunction with face-to-face classes
(King, 2001; Larson & Keiper, 2002).

These studies noted increased

participation in in-class discussion by all participants, frequent face-to-face
continuation of online discussions, and a stronger sense of community in the
classroom. The effectiveness of a directed pre-instruction online discussion
group in increasing learner readiness for training and in facilitating
collaboration and communication prior to face-to-face training has not been
examined.

The Problem
Special education teachers are required by law to consider assistive
technology as a tool to help children with learning disabilities work successfully
in a regular classroom.

Most of these teachers have little idea of assistive

technology options and applications or how to match the needs of the child to
technology. Teachers need time to think about their beliefs and practices and to
evaluate new information before they can assimilate new practices (Ball, 1988;
Binsted, 1986). The training that is available is frequently too brief to bring
about the depth of knowledge that would allow the teachers to effectively use or
make

decisions

about

using

assistive

technology.

The

collaborative

environment that would support its continued use takes time to build, and is
seldom addressed as part of training.
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The Purpose
The purpose of this study was to examine the effectiveness of an online
directed pre-instruction supplemental module in providing the time and
support to increase teacher preparedness for face-to-face training in the use of
assistive technology tools. The study examined whether such a module could
provide participants with the opportunity to interact with the material and with
each other, and whether that interaction would be beneficial in increasing
teacher learning during training, as well as facilitating a sense of group
collaboration and support.

Research Questions
1. How does participation in an online supplemental module affect
preparedness for subsequent face-to-face training in comparison to
non-participation?
2. How does participation in an online discussion group impact
discussion and collaboration in subsequent face-to-face training, in
comparison to non-participation?
3. How does the amount of knowledge gained from face-to-face training
differ between a group that participated in an online supplemental
module and a group that did not?

Assumptions
There were three assumptions that underlay this study. First, it was
assumed that the characteristics of practicing special education teachers were
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fundamentally similar, so that the treatment and control groups shared
essentially the same professional context and training, despite the fact that they
were located in different states.
Second, it was assumed that the participants were honest and
conscientious

in

completing

the

questionnaires

and

self-evaluation

instruments, and that their perceptions of their knowledge and usage of
technology were valid. Thus, the information collected accurately reflected the
participants’ perceptions of their knowledge before and after training.
The third assumption was that members of the treatment group were
conscientious in completing the weekly online requirements for the four-week
module, and that their perceptions are a true reflection of this experience.

Limitations
The study was limited to thirty-one special educators who participated in
a training module in Assistive Technology in selected counties in East
Tennessee and Southwestern Virginia.

The treatment and control groups

contained fifteen and sixteen members, respectively. Thus the findings of the
study are not generalizable beyond the population of the study.

Additionally,

there was a great deal of variability in the knowledge of and experience with
assistive technology among and between groups.

This variability tended to

mask group differences, in that differences within the groups were often as high
or higher than differences between the groups.
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Definition of Terms
Assistive Technology:

Any device, piece of equipment, or product

system, whether acquired commercially or off the shelf, modified, or
customized, that is used to increase, maintain, or improve functional
capabilities of individuals with disabilities ("IDEA," 1996; "Tech Act," 1988).

Asynchronous:

Occurring at different times; in an asynchronous

online discussion group, messages are typically posted at one time and read at
another.

Face-to-face training: Training where both the instructor and the
students are in the same location at the same time.

Jigsaw:

A cooperative learning technique used to convey a large

domain of information. Each group member is responsible to learn a different
component of the information, then share the information with the group
(Sharan, 1980).

Online Resources: Materials and information that are available on the
Internet, generally on the World Wide Web.

Online Threaded Discussion Area:

An internet-based software

program that permits one to ‘post’ messages online (much as one would post a
message on a corkboard with a tack) and allows others to reply to the posting
with one of their own (Ko & Rossen, 2001).

Synchronous: Occurring at the same time; in a synchronous online
discussion, all participants post and read each other’s messages during the
same time period.
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Importance/Need of the Study
Increased demands on teachers to assimilate new practices, particularly
in the area of assistive technology, require that teachers receive training to meet
these new demands.

Teachers are often isolated by lack of geographic

proximity to training facilities or other resources, and by the demands of their
teaching schedule.

The in-service training model available in many school

districts usually provides one-shot, short-duration training sessions that do not
provide the time for reflection, evaluation, and collaboration that studies have
shown are necessary to effect real change (Benson, 1997; Terry & West, 1996).
Online courses and discussion modules report positive outcomes in the
areas of collaboration, reflection, and in-depth discussion (Levin et al., 2001;
Rossman, 1999).

Some studies (King, 2001; Larson & Keiper, 2002) have

reported increased collaboration and complex discussions that carry over into
face-to-face classes.
However, the effect of a directed pre-instruction supplemental module
delivered online to increase teacher preparedness prior to face-to-face training
has not been reported in the literature. Whether such a module has an effect on
communication and collaboration in subsequent face-to-face training has not
bee reported. If the addition of an online supplemental module could improve
the effectiveness of face-to-face training, or increase collaboration and
communication in that training, this could be an important delivery method to
add to professional development programs.
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Organization of the Study
This study is organized into five chapters. Chapter One has introduced
the problem and described the purpose of the study, defined terms, listed the
research questions, and identified the importance of the study. Chapter Two
presents a review of the literature in the areas of assistive technology,
technology training, and online education.

Chapter Three describes the

methodology used in the study, as well as the population, treatment,
instruments and procedures, and data analysis process. Chapter Four contains
the results and presentation of the data analysis.

Chapter Five provides a

synopsis of major findings and conclusions and presents recommendations for
practice and for future research.
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CHAPTER II
REVIEW OF THE LITERATURE
Research in three primary areas influenced the development of this
study: (1) assistive technology and the training needs of teachers working with
children who could benefit from assistive technology, (2) methods and practices
involved in effective teacher training for the use and integration of technology,
and (3) the emerging use of online educational tools to enrich and extend
educational experiences. The first section of this chapter examines research on
the importance of assistive technology, the impact of recent legislation, and the
impact that the lack of training has on the selection and implementation of
assistive technology interventions. The second section focuses on research into
methods and best practice used in training for effective technology integration,
as well as barriers to effective training. The final section examines findings in
the field of online education and its technology tools, and their impact on
learning.

Assistive Technology
Assistive technology was officially defined in 1988 in the TechnologyRelated Assistance for Individuals with Disabilities Act ("Tech Act," 1988). This
legislation was a reflection of the rapid proliferation of technology in the 1980s
and the impact of those technologies on improving the quality of life for people
with disabilities (Flippo et al., 1995). The Tech Act defined assistive technology
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to be “any device, piece of equipment, or product system, whether acquired
commercially or off the shelf, modified, or customized, that is used to increase,
maintain, or improve functional capabilities of individuals with disabilities.”
("Tech Act," 1988). With such a broad definition, the Tech Act sought to change
the system from a medical model of rehabilitation (Flippo et al., 1995), to a
service delivery model that would ultimately provide full and ongoing access to
appropriate assistive technologies and services for individuals with disabilities
(Judge & Parette, 1998).
Initially in the field of education, applications of assistive technology
were limited to individuals with physical and sensory impairments and
moderate or severe needs (Edyburn, 2000). These are considered low-incidence
disabilities, since they make up less than 18% of the 5.3 million school-age
children identified as having special needs (U.S. Dept. of Education, 2000). In
1997, amendments to the Individuals with Disabilities Education Act ("IDEA,"
1996) focused the power of this legislation on the schools and broadened its
interpretation to include every student with an Individualized Education Plan
(IEP).

The IDEA required that the process of developing an IEP for a child

include consideration to determine whether a technology exists that would
enable that child to function more successfully in a regular classroom setting,
and re-emphasized that all children must be provided a free appropriate public
education, with maximum access to all educational activities ("IDEA," 1996). In
effect, this legislation required that assistive technology interventions must be
considered for the 71% of students receiving special education services who
have mild or high-incidence disabilities (classified as learning disabilities,
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emotional/behavioral disorders, and mild mental retardation) (Edyburn, 2000).
In a report to Congress (U.S. Dept. of Education, 2000), it was estimated that
approximately 3.8 million students, ages 6-21, fall into this category of highincidence disability.
One result of this legislation is that increasing numbers of children with
a variety and range of diverse disabilities are being included in regular
classroom activities (McLeskey, Henry, & Axelrod, 1999), and are expected to be
involved – and to make progress – in the general curriculum (McLaughlin, Nolet,
Rhim, & Henderson, 1999). Historically, many of these children have not been
required to take standardized tests (Elliott et al., 1996; Ford, Davern, &
Schnorr, 2001; Metheny, 1997; Stone, 2001).

Those who were involved in

standardized testing took them in alternative settings or modified formats, and
their results were not included in the reporting of the schools’ test results (Ford
et al., 2001; McLeskey et al., 1999; Stone, 2001). Recent federal legislation
(“No child Left Behind,” 2002) mandates accountability to academic standards
for all students, with the result that schools are required to give standardized
tests to all but the most severely disabled students, and that the schools are
held accountable for all test results. This legislation has added urgency to the
need to secure and use assistive technology to help students with learning
disabilities meet academic standards.
The viability and importance of assistive technology in helping students
achieve academic and social success has been documented in a number of
settings. Research over the past decade (Anderson-Inman, 1991; Bahr, Nelson,
& VanMeter, 1996; Blackhurst, 1997; Daiute & Morse, 1994; Lovett, Steinbach,
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& Frijters, 2000; MacArthur, 1996; O'Neill, 2000; Rasking & Higgins, 1999;
Rose & Meyer, 2000) supports the positive effects of assistive technology
interventions in academic areas as they provide additional or alternative access
to materials and expression. These assistive technologies can be used to
support positive and appropriate participation in classroom collaborative
learning activities (Anderson-Inman, 1991; Bryant & Bryant, 1998; Quenneville,
2001), giving students the benefits of increased learning through collaborative
activities, as well as enhancing psycho-social development. They can enable
students to accomplish tasks previously inaccessible due to their disabilities,
resulting in improved social, emotional, and academic development (Bahr et al.,
1996; Hutinger & others, 1994; MacArthur, 1996; O'Neill, 2000). “In general,
findings indicate that assistive technology makes education in regular school
settings possible, reduces dependence on family members, saves money . . . and
generally improves quality of life for individuals with disabilities.” (National
Council on Disability, 1993).
Despite the strong legislative mandate, and the empirical evidence that
assistive technology is both beneficial and cost-effective, several studies have
found that approximately half of the individuals who would benefit do not have
access to the devices they need (Parette, 1990; Trachtman & Pierce, 1995;
Uslan, 1992; Wehmeyer, 1999). Lack of support and lack of knowledge by the
user were found to be common barriers to effective implementation of assistive
technology in several studies (Behrmann & others, 1993; McGregor & Pachuski,
1996; Parette, 1990; Parker, 1998). Lack of training for teachers, caregivers,
and professionals was identified as another significant obstacle (Behrmann et
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al, 1993; Derer, 1996; Hutinger & others, 1994; Lesar, 1998; McGregor &
Pachuski, 1996; Parker, 1998; National Council on Disability, 1993; Trachtman
& Pierce, 1995). Even if assistive technology is acquired, abandonment is a
costly and discouraging barrier to its effective use, with abandonment rates in
some areas as high as 75 percent (Reimer-Reiss & Wacker, 2000). Key factors
involved in the abandonment of assistive technology are lack of support, and
inappropriate choices based on lack of information and training (Behrmann et
al., 1993; McGregor & Pachuski, 1996; Parette, 1990; Parker, 1998).
Training and support are thus essential to the effective implementation
of assistive technology. “In a national survey of teacher preparation programs
in special education, the need for technology training was confirmed by 92% of
respondents” (Flippo et al., 1995). The Office of Technology Assessment (OTA,
1988; OTA, 1995) identified education as the central component to realizing the
powerful impact assistive technology promises. In 1988, the American SpeechLanguage-Hearing Association identified assistive technology as a top priority
for continuing education training among its professionals (Shewan, 1989), and
that priority has continued as assistive technology options have proliferated in
the area of communication. The U.S. Department of Education (National Center
for Educational Statistics, 2000) cited the special educators’ lack of training in
technology use as the greatest barrier to access to technology for students with
learning disabilities.

Despite the widespread identification of the need for

training, by 1996, neither general nor assistive technology training were
required in any professional education program in any discipline related to
children with disabilities (Misrett, 1996). This is changing, and the influence of
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the IDEA legislation can be seen in recent modifications to certification and
credentialing programs for special education, with most now including both
technology and assistive technology requirements (CEC, 2001; INTASC, 2001;
Otis-Wilborn & Winn, 2000; RESNA, 1998). However, this response lags far
behind the need.

The shortage of personnel trained in assistive technology is

so critical that most school districts do not have even one full-time assistive
technology specialist to support the needs of all students receiving special
education and the teachers who work with them (Edyburn, 2000). The field of
assistive technology is in its infancy, and growing rapidly.

“It is almost

impossible to remain current with the ever-changing technology” reports a
practicing professional (Kaplan & Edyburn, 1998).
The newness of the field of assistive technology and its rapidly expanding
options compound the problem of “relatively little in-service training for
personnel already working.” (Flippo et al., 1995), and underscore the need for
training in assistive technology, particularly for professionals already in the
field. The rapid increase in developments and products for assistive technology
have far outpaced professional training programs (Edyburn, 2000), and have far
surpassed the development of implementation strategies (Metheny, 1997).
A lack of vision as to how to use technology, and more importantly, when
and why, has been cited as a major impediment to classroom use of technology
(Sprague et al., 1998; Vannatta & O'Bannon, 2002; Wetzel, 1993). This vision
must include not only the range of assistive technology options, but strategies
for purposeful selection and implementation (Edyburn, 1998), as well as models
and examples of effective use (Metheny, 1997).

Training and exposure to
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assistive technology options is an essential element to the acquisition of this
vision (Behrmann & others, 1993; Derer, 1996; Lesar, 1998; McGregor &
Pachuski, 1996; OTA, 1995; Uslan, 1992), and in supporting educators who
work with children with special needs, as they sort through the recent
proliferation of assistive technologies and their concomitant claims and
assertions.

Technology Training
A great deal of research has been done over the past decade to
determine essential components of effective technology training. Principles of
androgogy and constructivism have played an increasingly important role in the
planning and designing of effective technology training (Chickering & Ehrmann,
1996; Dwyer, 1995; Fischetti, Ditmer, & Kyle, 1996; Norton & Gonzalez, 1998;
STAR, 1997; Terry & West, 1996).

“There is now a widespread agreement

among educators and psychologists that advanced skills are acquired not
through the transmission of facts but through the learner’s interaction with
content” (Means et al., 1993). Principles of androgogy tell us that adults learn
best when they see the reasons for what they are learning and doing, when they
are able to integrate the new knowledge into their existing knowledge, and when
they are able to learn from and work with their peers (Terry & West, 1996).
Effective technology training must take place over time (Benson, 1997;
Brunner, 1992; Dwyer, 1995; McKenzie, 1991, 1999; Ringstaff et al., 1996;
Soloway, 1996). This time allows teachers to build a knowledge base, reflect
and make changes in practice, and gain and share expertise (Valdez, 2002).
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The time to practice is essential for teachers to internalize what they have
learned (Terry & West, 1996), and to determine ways to apply that learning
(Soloway, 1996). Learners also need time to access prior knowledge and old
paradigms, evaluate their effectiveness, and either add the new learning to their
existing framework, or begin to develop a new paradigm that better
accommodates the new learning and the needs it addresses (Ball, 1988; STAR,
1997; Wilson, Peterson, Ball, & Cohen, 1996). In addition to the time necessary
to integrate new learning, Terry & West (1996) note that the time for ongoing
training is necessary because “technology changes so rapidly, frequent classes
are necessary in order to keep the staff up-to-date.”
Findings from the Apple Classrooms of Tomorrow (ACOT) suggest that
time for reflection is another key characteristic of successful staff development.
Teachers must reflect about the new information they’re getting and how it fits
with their own beliefs as an essential step in the process of change (Dwyer,
1995).

The importance of reflection and its role in learning is reiterated in

several studies (Fischetti et al., 1996; Hooper & Rieber, 1995; Ringstaff et al.,
1996; Schwab & Foa, 2001; Sparks, 1997; STAR, 1997; Terry & West, 1996;
Wilson et al., 1996). “Learning is not a spectator sport…. [Learners] must talk
about what they are learning, write reflectively about it, relate it to past
experiences, and apply it to their daily lives [in order to] make what they learn
part of themselves.” (Chickering & Ehrmann, 1996).

Further, reflection is

essential to change. “Much significant reform-related learning seems to depend
on experimentation and ongoing reflection.” (Wilson et al., 1996)
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Collaboration and discussion are important elements in creating the
supportive environment in which learners can develop new concepts and risk
new ideas (Benson, 1997; Binsted, 1986; Brunner, 1992; Chickering &
Ehrmann, 1996; Dwyer, 1995; McKenzie, 1999; Norton & Gonzalez, 1998;
Ringstaff et al., 1996; Sparks, 1997; STAR, 1997; Terry & West, 1996). Terry
and West (1996) noted that “change occurs fastest when innovation and
collegial interaction happen simultaneously”.

Collegial discussion involves

learners in a high level of interaction, not only with each other, but also with
the subject matter being discussed. In this mode, learners are actively
constructing their learning rather than passively receiving information (Larson
& Keiper, 2002). Observing and sharing technology applications are key factors
in solidifying learning (Dwyer, 1995; OTA, 1995; Ringstaff et al., 1996; Soloway,
1996; Sprague et al., 1998; Terry & West, 1996; Wetzel, 1993; Yocam, 1996),
and in creating the vision of technology use that is essential for its integration
(Norton & Gonzalez, 1998; O'Bannon & Vannatta, 2002; Vannatta & O'Bannon,
2002).

In summarizing the importance of the interplay among discussion,

collaboration, and observation, Wilson (1996) states that “significant reformrelated learning seems to occur most often when concrete classroom examples
and experiences are used to ground an inquisitive, respectful, and discerning
conversation about practice.”
Finally, effective technology training should be an active process,
involving hands-on training that focuses on how to use technology as a
resource for instruction (Benson, 1997; McKenzie, 1999; Norton & Gonzalez,
1998; O'Bannon & Vannatta, 2002; Schwab & Foa, 2001; STAR, 1997; Terry &
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West, 1996; Valdez, 2002).

Passive exposure to new educational ideas, no

matter how well presented, has little impact on changing instructional practice.
It is the interaction of hands-on experience, with a focus on the pedagogy
underlying technology use that creates effective technology training that may
carry over into educational change (Schwab & Foa, 2001; Valdez, 2002). While a
certain amount of skills training is essential to the acquisition of new
technology skills, Schwab & Foa (2001) note that “skills training is not the
curriculum”, and that much more is needed in order for teachers to be able to
effectively integrate technology into their curriculum. Participants in effective
technology training consistently speak, not of their new skills, but of “an
increased sense of professional efficacy and personal success” (Terry & West,
1996).

Online Education
Online education has experienced rapid growth over the past decade. The
National Center for Educational Statistics reports that over half of American
higher-educational institutions now offer electronically delivered distance
education courses (Lewis, Snow, Farris, Levin, & Green, 1999; Saba, 2000).
This exponential growth has come about in part because improving technology
has expanded course-delivery options (Shearer, 2000; Tinker, 1997), and in
part to answer the needs of the “proliferating demands of our technological
society … and the complexity of modern life” (Parker, 1999).
A number of studies have attempted to compare differences in the
effectiveness of courses delivered online or face-to-face (Efendioglo & Murray,
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2000; Fallah & Ubell, 2000; Gagne & Shepherd, 2001; Gomory, 2001; Johnson,
2002; Johnson, Aragon, Shaik, & Palma-Rivas, 2000; McFarlane, Baars,
Stevens, & Warn, 2002; Stinson & Claus, 2000). Findings ranged from “virtual
students performed significantly worse” (Brown & Liedholm, 2002), with lower
online satisfaction ratings (Gagne & Shepherd, 2001; Johnson et al., 2000),
through “no significant difference” in performance (Fallah & Ubell, 2000; Gagne
& Shepherd, 2001; Johnson et al., 2000) to “online students have significantly
higher performance” (Colorito, 2001; Efendioglo & Murray, 2000; Stinson &
Claus, 2000).
Many educators (Chickering & Ehrmann, 1996; Creed, 1997; Curtis &
Lawson, 2001; Feldstein, 2001; Galusha, 1997; Gomory, 2001; Levin et al.,
2001; Moore, 2001; Saba, 2001; Shearer, 2000; Stammen & Schmidt, 2001;
Valdez, 2002; Willis, 1997) address these conflicting reports with the
observation that adherence to sound pedagogical practices results in quality
teaching, regardless of the delivery method. “We need to view technology as but
one of many means of accomplishing our goals,” notes Tom Creed, of St. John’s
University.

“Rather than trying to figure out how we can employ digital

technology, we need to ask ourselves, ‘What do we want to accomplish in our
courses, and is digital technology a good way of advancing our teaching goals?’”
(Creed, 1997).
Essential elements to sound pedagogy in online courses include the
following: the focus should be on learning rather than teaching; interaction with
the material should be student-controlled rather than teacher-controlled, and
content delivery should be based on student knowledge (Creed, 1997; Saba,
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2001; Shearer, 2000; Tinker, 1997). Further, instruction should be studentcentered, perhaps using the seminar model (Galusha, 1997; Tinker, 1997),
involve relevant and challenging assignments (Levin et al., 2001), be well
organized in a format that allows students to set their own pace (Flowers, 2001;
Levin et al., 2001; Willis, 1997), and provide for high levels of interaction (Levin
et al., 2001; Valdez, 2002). “Ideally, educators must present products for the
media in ways that engage learners’ minds to help them frame fruitful
hypotheses and discard unfruitful ones” (Stammen & Schmidt, 2001).
Essential factors to be resolved before online education can be
considered include issues of delivery technologies for the institution and
instructors (Galusha, 1997; Khan, 2000; Ko & Rossen, 2001; Stammen &
Schmidt, 2001; Tinker, 1997; Valenta, Therriault, Dieter, & Mrtek, 2001; Willis,
1997). Additionally, training for the instructors is necessary to assure quality
and content appropriate to digital presentation (Feldstein, 2001; Galusha,
1997; Ko & Rossen, 2001; Konstan, 2001; Murray, 2001), as well as to
effectively use the attributes and resources of the Web (Khan, 2000). Finally,
issues of access for the learners (Hawkes, 2002; Ko & Rossen, 2001;
Muilenburg & Berge, 2001; Stammen & Schmidt, 2001; Tinker, 1997; Willis,
1997) must be addressed from both a technical and content-related standpoint.
Beyond these technical issues, there are affective and social needs that
must be addressed. Barriers to learner success in online education include
lack of technical expertise and feeling threatened by the technology (Flowers,
2001; Galusha, 1997; Murray, 2001; Valenta et al., 2001), and feelings of
isolation. This isolation has been attributed to lack of social interaction with
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peers (Galusha, 1997; Levin et al., 2001; Muilenburg & Berge, 2001; Murray,
2001; Tinker, 1997; Willis, 1997), lack of auditory stimulation that comes with
interpersonal contact with other students (Murray, 2001), and lack of
interaction with the instructor (Curtis & Lawson, 2001; Galusha, 1997;
Rossman, 1999).
Finally, time is frequently cited as a major barrier to successful
completion of online coursework.

Learners often underestimate the time

required for participation in an online course (Flowers, 2001; McFarlane et al.,
2002). The option to work any time any place often results in no time being
made to work (Saba, 2000).

Many students become “overbooked” (Murray,

2001), believing that because they can work from home, they can be more
productive. Failure to complete course requirements due to lack of time is one
of the more frequently cited barriers to successful completion of an online
learning module (Oblender, 2002; Valenta et al., 2001).
While time factors may comprise one of the major barriers to online
education, the freedom from time and place is a recurrent theme as researchers
describe the advantages of online learning (Creed, 1997, 1999; Flowers, 2001;
Galusha, 1997; Gomory, 2001; Ko & Rossen, 2001; Larson & Keiper, 2002;
Levin et al., 2001; McFarlane et al., 2002; Shearer, 2000; Valenta et al., 2001;
Willis, 1997). This freedom from time and place offers the advantage of being
“adaptable to a person’s schedule, far better internationally, and [resulting] in
more

thoughtful

interactions”

(Shearer,

2000).

Several

asynchronous

communication forums, such as email, discussion groups, and eConferencing
promote and support this freedom from time and place, and enable
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participation that is not limited by location, schedules, or other temporal
issues.
Beyond increased accessibility and convenience, however, classes using
an asynchronous discussion format report an increase in both quantity and
quality of participation (Creed, 1999; King, 2001; Larson & Keiper, 2002;
Rossman, 1999). This increase was attributed, in part, to learners’ ability to
deliberate, reflect, and construct thoughtful, well-prepared contributions prior
to posting to the discussion forum (Curtis & Lawson, 2001; Feldstein, 2001;
Gomory, 2001; Rossman, 1999). Also contributing to the improved quality of
communication was the increased participation by all learners, rather than
domination of the discussion by one or two more aggressive communicators, as
was often seen in a face-to-face classroom (Curtis & Lawson, 2001; King, 2001;
Larson & Keiper, 2002; Rossman, 1999).

Finally, some (Chickering &

Ehrmann, 1996; King, 2001) believe the increase may be attributed to the
distance and “safety” of the “more intimate, protected, and convenient”
environment of the online discussion, as opposed to “the more intimidating
demands of face-to-face communication.”
Much of the literature refers primarily to an online learning model, where
all the coursework is delivered at a distance, and the learners and instructor
often never meet. However, a few researchers (Creed, 1999; King, 2001; Larson
& Keiper, 2002) report strong benefits from “hybrid classes” that include
elements of online learning with regularly scheduled face-to-face classes. One
such benefit is that learners have interacted with the course material and with
each other prior to coming to class, “have had an active, multi-level learning
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experience that has given them a strong background in the subject… and [are]
motivated to talk about it because they have personalized the material.” (Creed,
1999). Such online discussion is not intended to replace face-to-face in-class
discussion, but rather serves the function of supplementing and enriching,
much as a follow-up writing assignment in a more traditional course setting
supplements in-class discussions (Larson & Keiper, 2002). In these hybrid
courses, online discussions involved all learners in the course, with the notable
result that students who had little or no participation in face-to-face
discussions often participated at great length and depth in online discussions
(Creed, 1999; King, 2001; Larson & Keiper, 2002; STAR, 1997).

In online

discussion and subsequent classroom discussion, the locus of control shifted
markedly from teacher-centered to learner-centered (King, 2001; Larson &
Keiper, 2002), with the result that the focus of the class was far more on
interaction among learners and concepts than with the instructor (Creed, 1999;
King, 2001; Larson & Keiper, 2002).

“The student-centered discussions…

yielded deeper observations about questions and issues that were addressed”
(King, 2001).

King (2001) reported a carryover from the online discussions,

resulting in a change in group dynamics in face-to-face discussion, with most of
the class members engaged in face-to-face exchanges, “rather than the usual
three or four most verbal participants.

Students who had dominated

discussions previously no longer did so, in part because of less opportunity.”
Most of the literature is optimistic about the promise of benefits from
online education, albeit with a number of caveats. Its benefits have been cited
in resolving issues of time and location, especially for classes that are offered
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entirely online. Its advantages in hybrid courses, where online components are
combined with face-to-face instruction have been discussed. However, the
effectiveness of an online discussion forum in increasing learner readiness and
in extending the learning process prior to face-to-face training has not been
examined.

Summary
Research literature in the area of assistive technology reports benefits of
its use in increased access to regular educational activities, increased academic
success, and improved social and emotional development for students using
assistive technologies.

Recent legislation has mandated consideration of

assistive technology for an additional 3.8 million students with mild disabilities,
and an increased accountability for their performance on standardized tests.
The critical need for training and support for professionals who work with
children who could benefit from assistive technology has been documented over
the past twenty years.

The exponential growth in the field of assistive

technology options, as well as legislation mandating its consideration with a
wider population, has exacerbated this training need.
The last decade of the twentieth century saw a great deal of research to
determine critical elements in good technology training. Researchers concur
that effective technology training takes place over time, includes ongoing
support, and provides in-depth, active learning that is applicable to the learner.
Research in the area of androgogy suggests that adult learners benefit most
from training when they are ready to learn, and that part of the process of
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getting ready to learn involves reflection on current practice, modeling of
technology use, and the creation of a vision of what technology integration can
look like.
The possibilities of online education have been explored in recent years.
Identified elements of sound pedagogy that make online learning effective
include creating an environment with high levels of interaction, both with the
material and with other participants; providing relevant and challenging
assignments; and giving learners a high level of control. One of the benefits
seen by many researchers looking at online discussion forums is that most
learners participate more fully online, compared to only a few who participate in
face-to-face class discussions, and that discussion items online often reflects
deeper, more complex responses than those typically seen in face-to-face
discussions. Additionally, a few studies of “hybrid classes” that use both an
online and face-to-face format found that the pattern of whole-class
participation carried over from the online discussion into the face-to-face class.
Participants continued to elaborate their online discussions, and were far more
engaged with the material and other participants than typically seen in a faceto-face format.
The literature reflects a definite and continuing need for training for
practicing professionals in the area of assistive technology. It also indicates
that effective learning takes place when learners are ready to learn, and that it
requires time, both for reflection and for interaction with the material and with
peers.

Research in online education shows some indication that online
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discussions can be effective in expanding the classroom context to include more
participants and more in-depth interaction with the materials and with peers.
There are no studies in the current literature that have examined the
effect of an online discussion forum used prior to face-to-face training with the
intent to provide the participants with advance access to the content and to
other participants.

This early access would provide additional time and

interaction with the material and with peers to lay the groundwork to maximize
subsequent learning from the face-to-face training.
The current study investigated the impact of a supplemental online
discussion module presented prior to face-to-face training.

It examined the

effect of the module on teacher preparedness to benefit from the training in the
pedagogy and use of assistive technology.

It further examined the effect of

participation in the online discussion module on communication and
collaboration in the subsequent face-to-face training.

Finally, it examined

whether participation in the module increased the amount of learning during
the face-to-face training. Literature in the areas of assistive technology,
technology training, and online education provided the background and the
framework for the current study. Chapter Three will explain the methodology
used in this investigation.
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CHAPTER III
METHOD AND PROCEDURE
The purpose of this study was to examine the effectiveness of a
supplemental module, delivered online, to facilitate teacher preparedness for
face-to-face training in the use of assistive technology.

The study examined

whether such a module could increase teacher preparedness for training by
providing participants with an early and extended opportunity to interact with
the material and with each other, and whether that time and experience would
increase teacher learning during subsequent training. The study also examined
whether such an opportunity would facilitate a sense of group collaboration and
support as evidenced by higher levels of communication and discussion during
face-to-face training. This chapter introduces the participants, the training and
the treatment, and explains the methods and procedures used to collect and
analyze the data to answer these questions.

Participants
Thirty-one credentialed special education teachers were the subjects of
this study. Each worked with elementary or middle school students with mild,
high-incidence

disabilities

(such

as

learning

disabilities,

mild

mental

retardation, or emotional disturbance) who were mainstreamed into regular
education classes for the majority of their academic program.

Over 80% of

these teachers worked in identified poverty-level school settings where more
than 50% of the students received free or reduced-price lunch. Of the eighteen
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schools represented, five (28%) were designated inner city or urban, while ten
(56%) reflect the isolation of rural Appalachia. The remaining three schools
(17%) were designated small town schools (See Table 3.1). The participants
were divided into two groups, based on geographical considerations.

Treatment Group
Fifteen teachers in Eastern Tennessee comprised the Treatment Group.
These teachers were recruited by principals and special education coordinators
to participate in training in the use of assistive technology, made possible
through an Eisenhower Grant (Puckett, 2002) at the University of Tennessee,
Knoxville (UT). Schools in areas of high poverty that were involved in the UT
Professional Development Schools (PDS) program were invited to participate in
the training, with applicants accepted on a first-come basis. Three of the initial
participants who dropped out during the first week of online training were
replaced with teachers from a waiting list. The replacement teachers joined the
online discussion during the first week, and completed all four of the weekly
modules.
The resulting population of the Treatment Group represented five
counties and ten schools.

Eight of the ten schools were considered high-

poverty level; with more than 50% of the students receiving free or reducedprice lunch. Five of the schools were designated urban or inner city, four rural
Appalachian, and one was in a small town (see Table 3.1). Four schools sent
two or three participants, but most of the other participants had not met prior
to the training.
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Table 3.1

School Demographics

Poverty Level/Location
High-Poverty (more than 50% free lunch)
Rural (under 20,000)
Small town (over 20,000)
Urban (over 100,000)
Low Poverty (less than 50% free lunch)
Rural (under 20,000)
Small town (over 20,000)
Urban (over 100,000)
Note: Total percentages may be greater than 100
Demographic categories (Judge, 2001)

Control

Treatment

6 (75%)
1 (13%)

3 (30%)
5 (50%)

1 (13%)

1 (10%)
1 (10%)

due to rounding.

As part of the Eisenhower initiative, the Treatment Group participated in
twenty hours of face-to-face training over four days during summer break in
June 2002.

Participants received in-service credit, a small stipend, and a

collection of the assistive technology software that was introduced during the
training. Those who traveled more than 30 miles each way also received a
mileage allowance.

Control Group
Sixteen teachers in Southwestern Virginia comprised the Control Group.
Principals and special education coordinators recruited these teachers to
participate in training in the use of assistive technology. This training used the
same syllabus and materials as that provided to the Treatment Group. A rural
county in Virginia was selected as the location of this training, in part because
the county was seeking to improve its special education program and had
received a large grant with which to purchase assistive technology. The schools
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in this county had a high incidence of poverty and a rural Appalachian setting,
which, in many ways, paralleled the populations served by the Tennessee
schools.

All elementary and middle schools in this county were invited to

participate in the training, and eight of the 14 schools sent two participants
each.
Seven of the eight schools were considered high-poverty level; with more
than 50% of the students receiving free or reduced-price lunch. Seven of the
schools were designated rural Appalachian, and one was in a small town (See
Table 3.1). Except for the two from each school, most of the participants had
not met prior to the training.
To accommodate the district’s request, the training sessions were
scheduled to fill the seven-hour duty day. Therefore, the twenty-hour training
was conducted for three days during the regular school session in May 2002,
with teachers receiving release time to participate, as well as in-service credit.
While teachers in this group did not receive a stipend or the collection of the
assistive technology software that was introduced during the training, their
county had received a grant to purchase assistive technology for the 2002-2003
school year, and this training was to provide them the information and
experience to make decisions as to how best to spend these monies.

Characteristics
One of the assumptions of this study was that the characteristics of
special education teachers as a whole would be similar across states and
counties. Demographic information revealed that, while the two groups were
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similar in some ways, there were some important differences.

Similarities

included age range, gender, and years of teaching experience.
Approximately 50% of each group was under 40, and approximately 20%
was over 50 (See Table 3.2). The gender of each group was similar,
predominately female, although there were two males in the Control Group.
Years of teaching experience were also similar, with 31% of the Control Group
and 27% of the Treatment Group in their first five years of teaching. However,
25% of the Control group had more than twenty years experience, while only
13% of the Treatment group had more than twenty years experience.
Although the number of years of teaching experience was similar
between the two groups, there was a large difference in the number of years in
the current teaching position. Fewer (40%) of the Treatment Group were in the
first five years of their current position, while 63% of the Control Group were.
Further, 21% of Treatment Group teachers had been in their current position
for more than 15 years, while none of the Control Group had been.
Review of certifications revealed some differences between the groups.
Over half of the participants in each group were certified in elementary
education, and the majority of teachers in both groups held certifications in
more than one area. However, there was a substantial difference in the number
of certifications held by individuals. A higher percent (38%) of the Control
Group had only one certification, while 20% of the Treatment Group had only
one. However, a much lower percent (19%) of the Control Group was certified
in three or more areas, while nearly half (47%) of the Treatment Group had
three or more certifications.
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Table 3.2

Demographic Characteristics of the Population
Control

Age
20-30
31-40
41-50
51-60
61-70
Gender
Female
Male
Years of Teaching
1-5
6-10
11-15
16-20
21-25
26+
Years in Current Teaching Position
1-5
6-10
11-15
16-20
21-25
26+
Certifications
Elementary Teaching
Secondary Teaching
Speech Pathology/
Communication Impaired
Learning Disability/
Special Education: Moderate
Special Education: Comprehensive
Educable Mental Retardation
Special Education: Early
Childhood
Emotionally Disturbed
Administrative
Provisional Teaching
Number of Certifications
1
2
3 or more

4
4
5
2
1

(25%)
(25%)
(31%)
(13%)
( 6%)

Treatment
4
3
5
2
1

(27%)
(20%)
(33%)
(13%)
( 6%)

14 (88%)
2 (13%)

15 (100%)

6 (31%)
2 (13%)
3 (19%)
1 (6%)
2 (13%)
2 (13%)

4 (27%)
4 (27%)
3 (20%)
2 (13%)
1 (7%)
1 (7%)

10 (63%)
2 (13%)
4 (25%)

6 (40%)
6 (40%)
1 ( 7%)
1 ( 7%)
1 ( 7%)

9 (56%)
4 (25%)

8 (53%)

1 ( 6%)

3 (20%)

7 (38%)

12 (80%)

1 ( 6%)
3 (19%)
1 ( 6%)

6 (40%)
4 (27%)
2 (13%)

3 (19%)

2 (13%)
1 ( 7%)

1 ( 6%)
6 (38%)
7 (44%)
3 (19%)

3 (20%)
5 (33%)
7 (47%)

Note: Total percentages may be greater than 100 due to rounding.
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Training
Professionals in the field of assistive technology (Blackhurst, 1997;
Edyburn, 1998, 2000; Edyburn & Lartz-Nelson, 1986; Fenema-Jansen &
Edyburn, 1998; Kaplan & Edyburn, 1998) have advocated the creation of “tool
kits”.

These tool kits are sets of software productivity tools that are highly

effective in supporting student success, and particularly with providing
scaffolding for students with mild, high-incidence disabilities so they can work
successfully in a regular classroom setting. In keeping with this philosophy, a
twenty-hour face-to-face hands-on training module (Appendix A), was designed
by Dr. Kathleen Puckett as part of an Eisenhower Grant, and sponsored by The
University of Tennessee. This module was designed to provide participants of
both groups with training and experience with the components of such an
assistive technology tool kit (Table 3.3), and with the pedagogy underlying
technology use to help students with mild, high-incidence disabilities meet state
and national academic standards in a regular classroom setting. The grant,
Project ACCESS, provided funding for a collection of software components of an
assistive technology tool kit for each participant of the Treatment Group.
Participants in each group attended a face-to-face orientation session
approximately five weeks prior to their face-to-face training. The purpose and
scope of the face-to-face training was explained and questions were answered.
The logistics for acquiring the assistive technologies were outlined for each
group.

The Treatment Group would receive the technologies to take with them

from the training as part of the Eisenhower Grant, while the Control Group
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Table 3.3 Project ACCESS Assistive Technology Tool Kit (Puckett,
2002)
Academic Area/Software
Reading
Adobe eBook Reader
CAST eReader
Kurzweil Scan and Read

Writing
AlphaSmart
Co-Writer
Dragon Naturally Speaking
IntelliKeys
IntelliPics Studio
IntelliTalk II
Kidspiration
Write: OutLoud
Math
IntelliMathics

MathPad
MathPad Plus Fractions

Description
Screen reader reads text from PDF format.
Takes notes, defines words
Screen reader reads text from any electronic
text format. Takes notes, defines words
High-quality OCR scanning software. Also
stand-alone screen reader reads text from
any electronic text format. Takes notes,
defines words, outlines
Portable keyboard for word processing
Word prediction software, works with any
word processor. Reads options
“Speech to Text” dictation software, to word
process dictation
Membrane keyboard with fully customizable
overlays, many alternative keyboard
arrangements
Multimedia software for writing and
presentations. Screen Reader
“Talking” word processor, “talking” spell
check. Provides customizable activity
templates, sample units
Graphic organization software, uses pictures
and words to organize thoughts in nonlinear fashion. Screen reader
“Talking” word processor, “talking” spell
check using Franklin Speller
Math software and virtual manipulatives:
Provides manipulatives to solve problems,
activity templates, progressive levels of story
problems with pictures and words. Screen
reader
Math notation software: aligns math
problems vertically or horizontally. Checks
for correct answers. Screen reader
Math notation software and virtual
manipulatives: aligns math problems
vertically or horizontally. Provides
manipulatives. Checks for correct answers.
Screen reader
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would be part of a selection committee that would decide what to order with
their county’s assistive technology grant monies.
participants

in

each

group

were

introduced

During the orientations,
to

the

resource

website

(http://web.utk.edu/~ACCESS/whyAT), which contained numerous links to
information about the assistive technologies included in the training.

They

were given a virtual tour, and were encouraged to use the website to gather
background information to help them prepare for the upcoming training. The
website contained an access log that tracked the number of times each page
was accessed, and the Internet Protocol (IP) address that originated that access.
Training for the Treatment Group was conducted under Project ACCESS.
Participants met in the Technology Enhanced Curriculum Lab (TEC Lab) at UT,
which provided an instructor station with an LCD projector and individual
computers with Internet access and all the software preloaded. Training took
place during the first week of the 2002 summer break. Participants met for five
hours per day over a four-day period, with participants encouraged to stay and
use the lab facilities and support personnel after each session to practice skills
learned during the day. Training was delivered by two professors in the College
of Education at UT, three assistive technology professionals, and two doctoral
students, who guided the participants through a syllabus (Appendix A) of
training and tutorials on each of the software components.

Another UT

professor provided additional training on technology integration and the use of
a lesson plan template. After the twenty-hour, four-day training, participants
met on a fifth day to write and submit lesson plans using the assistive
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technology tool kit to meet state and local standards in two academic areas for
one of their high-incidence special education students.
While participants in the Control Group were not included in the funding
under the Eisenhower Grant, their district provided the funding for the training,
and had received a large grant to purchase assistive technology for the coming
year. It was anticipated that the participants’ training experience would enable
them to help in the planning and decision-making for the allocation of the grant
monies to purchase appropriate assistive technologies, and that they would be
able to use the technologies they ordered with their students in the coming
school year.
Training for the Control Group took place in an elementary school
computer lab that provided an instructor station with an LCD projector, and
individual computers with internet access and all the software preloaded.
Training was conducted during the regular school day, for six and a half hours
a day over a three-day period. Training was delivered by one professor and one
doctoral student from UT, who guided the participants through a syllabus
(Appendix B) of training and tutorials on each of the software components.
After the twenty-hour, three-day training, participants returned to their
classrooms.
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Treatment
The researcher designed a supplemental online module (Appendix C) that
was administered over four weeks, and consisted of internet-based resources
and weekly discussion topics. The module was organized by academic content
area (math, reading, and writing), and included information related to each of
the assistive technologies that were included (See Table 3.3) in the twenty-hour
face-to-face training module.

Each weekly segment focused on one area of

disability (e.g. reading disability, writing disability, etc), and included two or
three online simulations that required the participant to attempt an academic
task while coping with the impact of the disability.

Additional links to

background information about that area of disability were included, as were
links to websites explaining how various forms of assistive technology could be
used to remediate or ameliorate the effects of that disability.

Discussion

questions were designed to help the participants focus on their current practice
and think about how the new information related to it.

Participants were

directed to complete at least one of the simulations and read at least one of the
articles from one of the websites, then post an item to the discussion board
responding to the discussion questions. They were also to read items posted by
other participants, and respond or reply to at least two of them.
To provide access to an online threaded discussion area, the researcher
created a course on blackboard.com (http://blackboard.com/), a free website
that hosts online courses. Five professors in the College of Education at UT
reviewed the online module for content, clarity and instructional design, and
changes were made according to their recommendations. Four in-service
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classroom teachers, two in special education and two who work with learning
disabled students in their regular classrooms, were invited to enroll in the
online module and to test the site and the online discussion area.

As the

module began, some of their entries were left in place to serve as a model for
the online discussion process.
Five weeks prior to the face-to-face training, participants in the
Treatment Group met once in the TEC Lab to receive an orientation to the
online module, and to receive support as needed to register for and to begin
using the discussion site. To familiarize the participants with the mechanics of
an online discussion and the concept of “jigsaw”, the researcher lead the group
in an online synchronous discussion. Different group members were instructed
to complete different simulations and read different online articles, and then
respond to the discussion board. Using the concept of jigsaw, as participants
read each other’s responses, they acquired information about the simulations
and articles they had not completed. As they responded to other’s postings,
they understood how the threaded discussion format organized responses by
subject area. Participants were informed that this was the process they would
use to complete each week’s task, which would be posted each Friday, and that
their discussions would be asynchronous, in that they would be conducted over
a week’s time, and at their convenience.

Instruments
Instruments used for data collection were developed by the researcher. A
pre-training questionnaire was administered to both groups during an
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orientation session prior to any training. It provided demographic information
and information about participants’ knowledge, frequency of use, and
experience with assistive and instructional technology. A checklist was used to
record participants’ participation in group discussions during the first day of
face-to-face training. A post-training questionnaire was administered following
the face-to-face training.

Questionnaire
To gather information to answer two of the research questions, a
pre/post training questionnaire was developed to measure changes in
participants’ perceptions of their levels of knowledge, use, and experience with
assistive technologies. Information from the questionnaires was used to answer
Question One, “How does participation in an online supplemental module,
affect preparedness for subsequent face-to-face training in comparison to nonparticipation?” and Question Three, “How does the amount of knowledge gained
from face to face training differ between a group that participated in an online
supplemental module and a group that did not?”
The pre-training questionnaire (Appendix D) was designed to achieve
three objectives. First, it would establish a baseline of the participants’ prior
knowledge of and experience with the assistive technologies that would be
included in the subsequent twenty-hour face-to-face training. Second, it would
serve as an advance organizer, giving the participants an idea of the topics and
technologies to be covered in the training, as well as helping them consider
their current skill and knowledge levels in those areas.

Finally, it would
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provide demographic data about the participants, their current technology uses,
and their schools.
With these objectives in mind, the researcher examined technology and
assistive technology use surveys (GENASYS, 2001; Judge, 2001; McKenzie,
1999), as well as the specific training objectives of the Project ACCESS grant
(Puckett, 2002), and developed the questionnaire (Appendix D).

The first

section of the questionnaire asked participants to estimate their levels of
knowledge and experience with assistive technology using a 4-point Likert-type
knowledge scale (0 = No knowledge, 1 = Aware, 2 = Practicing, 3 = Proficient). It
also asked them to estimate their frequency of use of specific categories of
software with their students, using the 4-point Likert-type frequency scale (0 =
Never, 1 = Rarely, 2 = Sometimes, 3 = Frequently). The second section asked
them to use the 4-point knowledge scale in the previous section to estimate
their knowledge of state and local grade level standards in the areas of
Language Arts and Math, and their experience and confidence level with using
technology to help their students meet those standards.

The third section

requested specific demographic information about the participants, their
personal technology use, their certifications, and their schools. Professors in the
College of Education at UT reviewed the proposed questionnaire and made
suggestions for revision.

After these revisions were made, four graduate

students in the College of Education previewed the revised questionnaire for
clarity.

With clarity established, the questionnaire was then posted as an

interactive form on the Project ACCESS website.
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The post-training questionnaire (Appendix E) repeated sections one and
two, asking participants to use the Likert-type scales to estimate their new
levels of knowledge and experience with technology, assistive technology, and
state and local grade level standards, and to estimate their projected use of
specific software categories in the coming year.

It included a third section

asking them to evaluate specific components of the training, using a 4-point
Likert-type effectiveness scale (0 = Not Effective, 1 = Limited Effectiveness, 2 Somewhat Effective, and 3 = Very Effective), as well as an open-ended answer
format. A comparison of pre/post training results for the two groups provided
data to answer the third question, which inquired about differences in the
amount of knowledge gained from face-to-face training.
To provide more information to answer the first research question,
participants in the Treatment Group were asked to complete a third section
(Appendix F). This section asked them to evaluate the effectiveness of
components of the four-week online module in preparing them for the face-toface hands-on training, using the Likert-type effectiveness scale and an openended answer format.

The post-training questionnaire (Appendix E) and

Treatment section (Appendix F) were posted as interactive forms on the Project
ACCESS website.

Discussion Observation Checklist
To gather data about the second question, “How does participation in an
online discussion group impact discussion and collaboration in subsequent
face-to-face training, in comparison to non-participation,” a researcher-
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developed checklist (Appendix G) was used.

Each portion of training was

followed by a discussion period where participants were invited to talk about
the possible applications of the technology they had just learned, and its
potential impact and usefulness with their students.

During the first day’s

training, individual contributions to group discussions during these discussion
periods were tallied, using the codes I = Initiated a discussion, P = Participated
in group discussion, and R = Referred to online resources.

Following the

training, individuals were categorized according to levels of participation, with
categories of Low = participated once or not at all, Moderate = participated two
to five times, and High = participated six or more times.

Data Collection
Data collection was conducted at three times over the course of the
study. The first data collection (I) was the pre-training questionnaire, which
participants completed during an orientation session approximately one month
prior to training for each group.

The second data collection (II) was the

Observation Checklist, which was used during discussion periods for each
group during face-to-face training. The third data collection (III) was the posttraining questionnaire, which participants completed as a final activity on the
last day of face-to-face training.

I – Pre-Training Questionnaire
Approximately one month prior to the scheduled face-to-face training, an
orientation session was held for each group.

Following the orientation, the

43

purpose of the research study was explained and two copies of the Informed
Consent forms (Appendix H for Treatment Group, Appendix I for Control Group)
were distributed to each member of the groups. Participants were told that
their participation in the research study was voluntary, and was not a
requirement for participation in the training. Participants were assured that
names and/or any identifying information would be removed from data
collected, and that individual responses would be coded for comparison
purposes, but that only aggregate data would be reported. Participants who
agreed to be part of the study were requested to turn in one signed copy of the
Informed Consent.

All members of both the Treatment and Control Groups

indicated they were willing to participate in the study. Participants were then
directed to the online pre-training questionnaire, and were provided technical
assistance as needed to complete it.
After the Treatment Group questionnaires were electronically submitted,
participants were guided through the steps to access the online discussion
module and were introduced to the first activity. This activity was designed to
model the procedures to be followed in the weekly online discussion, to
introduce participants to the format of the discussion website, and to provide
support for participants who might be unfamiliar with aspects of an online
forum.
After the Control Group questionnaires were electronically submitted,
participants were directed to the Project ACCESS website, and were given a tour
of the organization of the site and the resources available there. They were
shown how to access articles, resource materials, and simulations related to the
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training, and were encouraged to use the resources to prepare for the upcoming
class, but were given no specific assignments.

II – Observation Checklist
During the face-to-face training, each training unit was followed by a
discussion period where participants were invited to discuss the possible
applications of the technology they had just learned, and its potential impact
and usefulness with their students. Two trained observers used the Discussion
Observation Checklist (Appendix G) to independently record participants’
contributions to group discussion during these discussion periods during the
first day’s training. The resulting tallies were used to categorize the level of
participation in discussion for each participant. Following the training, the
observers’ checklists were analyzed for consistency, yielding an inter-rater
reliability score of 96.8.

III – Post-Training Questionnaire
At the conclusion of the twenty-hour hands-on face-to-face training, each
participant was directed to the online post-training questionnaire (Appendix E).
Both groups completed a section asking them to estimate their new level of
knowledge about assistive technologies, and to project their frequency of use of
various technologies with their students in the coming year. Both groups also
completed a section asking them to evaluate the effectiveness of various
components of the training, including the online resources, using both a Likerttype effectiveness scale and open-ended written answer format. The Treatment
Group was asked to complete an additional section (Appendix F) to evaluate the
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online discussion module and its effectiveness in preparing them for the faceto-face training. This section also utilized the Likert-type effectiveness scale
and open-ended written answer format.

Data Analysis
The results of the questionnaires for each group were imported from files
on the web server into Microsoft Excel spreadsheets. Names and schools of
each participant were removed and replaced with codes, and Excel formulas
were used to develop descriptive statistics to analyze changes over time between
and among the pre/post-training responses for each group. Descriptive
statistics, tables, and graphs were generated and analyzed.
Open-ended written responses were imported into Microsoft Word, and
were analyzed for patterns and topics, using an electronic modification of the
“index card” system attributed to Guba and Lincoln by Rossman (1999).
Answers were first organized in a word processing document by question.

For

the first question, a blank document was created, and the first answer was
copied into this document. The second answer was assessed to determine
whether it was similar to or different from the first. If it was similar, it was
copied into the same document. If it was different, a new document was begun.
The third answer was examined to determine if it was similar to the first or
second.

If so, it was copied into the corresponding document.

If it was

different, a new document was created and the answer was copied into it. The
documents were named with the number 1 to indicate they were a subset of
answers to the first question, and a brief topic (example “1-hands-on”, “1-
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instructors”, “1-materials” etc.). Treatment Group answers were color coded to
contrast with Control Group answers. This process was continued until all
participant answers to the first question were transferred to separate
documents, organized by similarities.

Answers to the second and third

questions were then sorted into new documents following the same organization
and naming procedures. The resulting files were analyzed for differences and
similarities in topics between and among the groups.

Summary
In summary, this study examined differences in preparedness for
learning, in levels of participation in group discussions, and in the amount of
knowledge acquired between two groups of teachers involved in similar training
in the use of assistive technologies. Pre/post training questionnaires were used
to assess changes in knowledge and use of technology as a result of the
training. A discussion observation checklist was used to gather data about
participants’ contributions to group discussions. The primary procedures for
data analysis were descriptive statistics based on the quantitative data, and
analysis of topics and patterns that emerged from the written responses to
open-ended questions. Results of this analysis are reported in Chapter Four.
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CHAPTER IV
RESULTS
Three research questions provided direction for this study.

Data was

collected, processed, and analyzed in order to answer these questions.

Question One
How does participation in an online supplemental module affect
preparedness for subsequent face-to-face training in comparison to nonparticipation?
Section Three of the post-training questionnaire (Appendix E) asked
participants to rate the effectiveness of the training in increasing their
understanding of assistive technology options and applications. The two groups
gave similar ratings, with some exceptions (Table 4.1). Both groups indicated
that the hands-on element of the training was the most effective, with the
Treatment Group rating it slightly lower than the Control Group. The Treatment
Group gave higher ratings than the Control Group to all other elements of the
training except Lecture (Figure 4.1). The Treatment Group rated the Lecture
element lowest, while the Control Group rated Lecture as one of the top three.
Only the Treatment Group evaluated the effectiveness of the Online
Supplemental Module (Appendix F). They were asked to rate the effectiveness of
the Online Resources and Online Discussion in preparing them for the face-toface training.

Participants gave the Module's Online Resources a mean rating
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Table 4.1

Evaluation of Effectiveness of Components
of the Training
(from Post-Training Questionnaire) –

Means, Standard Deviations, and Differences
Evaluations based on 4 point Likert-type scale, with 0 = Not Effective,
1 = Limited Effectiveness, 2= Somewhat Effective, 3 = Very Effective.

Online Resources
Lecture
Hands-on Training
Work with State and
Local Standards
In-Class Discussion
Collaboration
Online Module
Resources
Online Discussion

Control
Mean
St. Dev.
2.3
0.8
2.5
0.6
3.0
0.0

Treatment
Mean
St. Dev
2.6
0.5
2.2
1.1
2.9
0.3

Difference
In Means
0.3
0.3
0.1

2.0

0.8

2.4

0.6

0.4

2.4
2.6

0.9
0.5

2.8
2.9

0.4
0.3

0.4
0.3

2.6

0.5

2.3

0.5

of 2.6 and the Online Discussion a mean rating of 2.3 on 4 point scale of
effectiveness, where 3 = “Very Effective” (Figure 4.1). The rating for the Online
Discussion was only slightly higher than their lowest rating for the face-to-face
element, Lecture.
The Treatment group provided additional information about the Online
Supplemental Module in their answers to open-ended questions. Four main
topics surfaced in their comments. These included the benefits of receiving the
information prior to training, the dilemma of time, the value of the collegial
communication and sharing, and enthusiasm for the online resources,
particularly the simulations.
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3.0

Likert Scale 0-3

2.5

2.0

1.5

1.0

0.5

0.0

Online
Resources

Lecture

Hands-on
Training

Work with
Standards

Control

Figure 4.1

In-Class Collaboration
Discussion

Online
Module
Resources

Online
Discussion

Treatment

Effectiveness of Training

Mean evaluation scores based on 4 point Likert-type scale, with 0 = Not
Effective, 1 = Limited Effectiveness, 2 = Somewhat Effective, 3 = Very
Effective.
Several related that receiving information prior to the face-to-face
training was valuable.

One stated, “The online training before the actual

hands-on introduction to the technology helped a lot. I was able to preview the
software and refresh my knowledge of various disabilities and how this
technology can be used to enhance the general curriculum.” Several
participants wrote of the value of the online resources, and of sharing
information from some of the articles with others. They wrote of printing several
of the articles for fellow teachers, presenting some of the resources at faculty
meetings, and using the web resources for upcoming in-service training. One
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wrote, “I thought the articles were excellent. They were a wonderful resource
and I was introduced to things I was not familiar with.” Having choices about
which article to read, and having access to the contents of other articles
through the “jigsaw” approach was appreciated. “This [jigsaw] was a great way
to get feed-back about the different articles and see if you were interested in
reading the article yourself. This was a strong component in the program.”
While participants appreciated the opportunity to get information prior to
training, time was a concern expressed by several. “It helped to prepare in
advance,” but “Time was limited severely due to massive number of M-teams,
paperwork deadlines, need to prepare room for carpet cleaning, etc. etc. But the
online training was extremely helpful.” Another spoke of juggling the demands
of finishing the school year and the benefits of the online materials, “Once I got
over the shock of having "homework" [I] enjoyed the articles and the product
presentations. Because the timing was so close to the end of the school year, [I]
felt very rushed to get articles done.” And one summarized, “Time consuming,
but worth it.”
Collegial communication was another benefit mentioned by some of the
participants.

Some found validation in the online discussion area, “It also

helped me to read comments made by other teachers involved in this program.
It's nice to find others who face the same challenges that I do in trying to help
my students succeed.” Another spoke of a relief from the isolation of being the
only special educator, “I am in a situation currently where I am essentially the
only Special Education teacher in my building - so the discussion group was a
nice way for me to share in "our" perspective again. Special Educators look at
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children from a different angle, and the comments made me glad to think about
being a part of this week.”
Finally, they wrote almost unanimously about the power of the online
simulations, and their enthusiasm to share the experience with other
professionals. One wrote at length, summarizing the sentiments of the others,
Best part by far was the simulation segment. I believe this
gave a terrific anticipatory set for the entire program. It made us
FEEL

what

they

FEEL

and

experience

the

sometimes

overwhelming frustration. It is one thing to logically understand a
disability it is something else entirely to walk a mile in their shoes
. . .

and we just took a couple of steps!

I believe that every

teacher and every preservice teacher should experience these
simulation exercises!

They should be part of the teacher

preparation curriculum AND should be used in in-service to give
veteran "regular ed" teachers some idea of what so many students
face. There is such a need for ALL teachers to be aware of this!!!
Another wrote more broadly, about the online resource in general, “The
informational articles and the simulations were so amazing. I am excited about
the chance to allow other people to experience the simulations on behalf of my
students.” And another, responding to the prompt “What components of the
training were most effective”, replied, “[The] online resource with which
participants could interact and share information.”
Analysis of the Treatment Group’s weekly discussions revealed three
recurrent patterns.

Participants reacted strongly to the simulations, and
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reflected on how the new information in the articles and resources applied to
their students or teaching practices.

They also made numerous affirming

statements as they responded to each other’s postings.
Many participants commented on their new perspective on learning
disabilities brought about by the online simulations.

Their strong reactions

reflected their new understandings. “OH MY GOODNESS!! How heartbreaking
to sit at the computer experiencing what many of my students go through
daily.”

Another wrote, “How extremely frustrating to know that you are

capable, but can’t express your thoughts. How awful for our children to be
subjected to their limitations over and over through drill and practice.

No

wonder they act out!” Another, “WOW!! This week’s simulations are definitely
eye-openers.

I feel all teachers need to experience these simulations.” They

compared their students' behaviors with their own with the simulated
disability,,

“You truly FEEL their pain!” Another explained, “The retention

simulation was very frustrating and I just started guessing at the answers. No
wonder by the third grade, or even the second grade, we have many children
who “give up”, become discipline problems to avoid failure.”
The simulations seem to have provided a context within which
participants considered their students and teaching practices, and the support
that might be provided by assistive technologies. Of IntelliMathics, one wrote,
“I have several kids that I think could benefit from this program.”

In response

to an article about using assistive technology to support standards, another
noted, “I found the statistics accompanying this article to be very interesting
and very true.” Another explained, “The [Co-Writer] program sounds like it has
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great potential. There certainly are students who would benefit from the use of
this type of program across the curriculum. I am eager to learn more about
this program and its capabilities.”

Writing of the text-to-speech programs,

another commented, “How wonderful it is to know we can give a child some
other ways to access the information and not feel like a failure.”

One

participant made a general observation, “I find myself saying “Oh yeah” as I
read the articles each week. If I could keep the information at the forefront of
my mind as I plan for my students, all our frustration level would decrease.” In
writing about a case study of assistive technology, another mused, “How
comfortable did that particular teacher feel using these assistive technologies in
her classroom? It would be interesting to do a case study on some of my own
children after I have been taught how to use assistive technology.

How

comfortable will I feel teaching these children? “
There were numerous collegial affirmations each week. In responding to
another participant’s contribution, one wrote, “I agree with your assessment of
the article as informative.”

Another wrote, “Just as you indicate – it is

frustrating to see students work hard to grasp a concept, only to discover that
they have not retained it.” Yet another, “That’s exactly what happened to me!”
Each affirmation was followed by an expansion or elaboration of the original
offering, such as “I REALLY agree that we often get caught up with the needs of
our more involved kids.

Worse, it’s the LD kids that get the short end of the

stick.” Even a disagreement was couched in affirming terms, “I think you raise
an interesting question whether or not students having a calculator available
would make a difference. I believe it really could. I know students who spend
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so much time “calculating” that they don’t complete assignments and are
penalized. How frustrating!”
All participants in the Treatment Group participated in at least one of the
weekly discussions. All but two made at least one contribution every week for
four weeks.

Most made two contributions each week, posting a reflection of a

simulation and a related article, and additionally responding to another’s
posting.
The same simulations, information, and resource materials were
available to the Control Group for four weeks prior to their face-to-face training,
through a website located at http://web.utk.edu/~access/whyAT. An analysis
of the access log of this website showed that the only time the web resources
were accessed was during the orientation session. The log indicated that none
of the pages were accessed by any computers with an IP address in Virginia
during the four weeks between the orientation and the face-to-face training.

Question Two
How does participation in an online discussion group impact discussion
and collaboration in subsequent face-to-face training, in comparison to nonparticipation?
Several dimensions of this question were addressed.

The Discussion

Observation Checklist was used to record the number of times participants
contributed to group discussion. This checklist yielded a general snapshot of
patterns of group communication, and revealed substantial differences between
the groups (Figure 4.2). Two thirds (67%) of the Treatment Group participated
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moderately by contributing two to five times during the first day's discussion
periods, while only 13% of the Control Group participated moderately. Only
three (20%) of the Treatment Group did not participate or made only one
contribution to group discussion during the first day, while over half (56%) of
the Control Group did not. Two participants (13%) in the Treatment Group
made six or more contributions, compared to five participants (31%) in the
Control Group. Most participants in both groups rated the effectiveness of inclass discussion between “somewhat effective” and "very effective" (Figure 4.1),
however, the Treatment Group rated it among the three most effective
components of the training.
Participants in both groups rated the effectiveness of collaboration quite
high (Table 4.1). The Treatment Group rated it higher, placing it second only to

80%

Percent of Group

70%
60%
50%
40%
30%
20%
10%
0%

Low (0-1)

Moderate (2-5)

High (6 or more)

Control

56%

13%

31%

Treatment

20%

67%

13%

Figure 4.2

Levels of Participation in Group Discussion

Categories based on number of times participants contributed to
group discussion during discussion periods.
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the hands-on element in effectiveness in helping their understanding of
assistive technology (Figure 4.1).
Analysis of responses to the open-ended questions suggests a difference
in the way the term “collaboration” was interpreted by members of the two
groups. There was a consistent interpretation within each group, yet the term
clearly had a different meaning between the groups.

Participants in the

Treatment Group wrote of the importance of fellow participants in the training
as a source of collegial support. They spoke of how that support had assisted
their learning, “Collaboration with my fellow cohorts was essential in bouncing
off ideas. The mixture of computer knowledge was not as intimidating as once
thought. Everyone was so helpful.”

They spoke of continuing the support

beyond the limits of the project, and of newfound alliances.

“This is very

important. I feel that I could call anyone that was in this class and ask for their
help. The Dogwood girls were great and entertaining.”

They also wrote of

involving others in their schools, but there was a strong undertone of wanting
to

continue

the

connections

“Collaboration is key.

that

had

developed

within

the

group,

Keeping online communication would be great.

Also

spreading the assistive technology knowledge among other teachers at the
school will keep all up to date and we can assist each other.”
By contrast, participants in the Control Group made no reference to
collaboration with other participants in the training. Rather, they tended to
speak of the importance of collaboration with others outside the training,
particularly with regular education teachers. They spoke strongly of the need
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for communication between the regular and special education teachers, “The
regular ed teacher would have to be willing to work together with me in order
for this type of technology to work. Some [regular education teachers] are so set
in their ways that [they] may not be receptive to this, especially coming from the
sped teacher whom they see as dumb anyway.” They felt there was a need for
“demonstration to get the regular ed. teacher interested in AT training.” When
asked how they might go about securing this collegial support, they wrote of
asking the district for more training, and requested “a list of local teachers that
have used such programs that we could contact with questions about particular
programs.”

Question Three
How does the amount of knowledge gained from face to face training
differ between a group that participated in an online supplemental module and
a group that did not?
Results from the first two sections of the pre/post-training questionnaire
were analyzed to answer this question. These sections dealt with knowledge and
familiarity with assistive technologies, frequency of use of specific categories of
software with students, knowledge and experience with state and/or local grade
level curriculum standards, and confidence to use technology to help students
achieve those grade level standards. Examination of the components that make
up each area of knowledge yielded some patterns of differences.
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Knowledge and Familiarity with Assistive Technologies
A comparison of the two groups indicated that the Treatment Group was
more knowledgeable and familiar with specific assistive technologies than the
Control Group prior to the training (Table 4.2). There was a change over time,
with both groups reporting an increase in knowledge and familiarity, and that
change was identical for both groups.

Frequency of Use of Specific Categories of Software with
Students
Frequency of use of four categories of software (reading, writing,
multimedia, and commercial drill-and-practice) were examined. A comparison
indicated that prior to training, the Treatment Group had a higher frequency of
use than the Control Group in three of the four categories (Table 4.3), with both
groups showing a low use of reading software (Figure 4.3). Following training,
both groups showed a substantially higher projected frequency of use of
both reading and writing software (Figure 4.4), though in both instances the
Treatment Group showed more change over time than the Control Group. The

Table 4.2

Knowledge and Familiarity with Assistive Technologies –
Means, Standard Deviations, and Differences

Self-reported level of knowledge based on 4 point Likert-type scale, with
0 = No Knowledge, 1 = Aware, 2 = Practicing, 3 = Proficient.
Group

Control
Treatment
Difference

Pre-Training
Means
.7
1.1
.4

St. Dev.
.7
.7

Post-Training
Means
1.7
2.1
.4

St. Dev.
.7
.7

Change over
Time
1.0
1.0
0
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Table 4.3

Frequency of Use of Software with Students –
Means, Standard Deviations, and Differences

Self-reported frequency of software use (pre-training) and projected use (posttraining) based on 4 point Likert-type scale, with 0 = Never, 1 = Rarely,
2 = Sometimes, 3 = Frequently.
Group

Pre-Training

Post-Training

Change over
Time

Means

St. Dev.

Means

St. Dev.

0.3
0.3
0.0

0.7
0.6

1.8
2.4
0.6

0.8
0.5

1.5
2.1
0.6

0.5
0.8
0.3

0.7
0.8

1.8
2.3
0.5

0.8
0.6

1.3
1.5
0.2

0.7
2.4
1.7

1.0
1.1

2.3
2.7
0.4

0.7
0.5

1.6
0.3
1.3

1.4
2.4
1.0

1.1
0.9

1.9
2.6
0.7

0.9
0.7

0.5
0.2
0.3

Reading
Software
Control
Treatment
Difference
Writing
Software
Control
Treatment
Difference
Multimedia
Software
Control
Treatment
Difference
Drill & Practice
Software
Control
Treatment
Difference
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Likert Scale 0-3

3.0
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1.5
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0.5
0.0
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Control

Figure 4.3

Multimedia

Drill &
Practice

Treatment

Pre-Training Comparison of Software Usage

Self-reported mean frequency of software use with students, based on
4 point Likert-type scale, with 0 = Never, 1 = Rarely, 2 = Sometimes, 3 =
Frequently.

Likert Scale 0-3

3.0
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2.0
1.5
1.0
0.5
0.0
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Writing
Control

Figure 4.4

Multimedia

Drill &
Practice

Treatment

Post-Training Comparison of Software Usage

Self-reported mean frequency of software use with students, based on
4 point Likert-type scale, with 0 = Never, 1 = Rarely, 2 = Sometimes,
3 = Frequently.
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Control Group showed much more change over time in projected frequency of
use of multimedia and somewhat more in the use of drill and practice software,
although the post-training projected frequency of use was still lower than that
of the Treatment Group.

Knowledge And Experience With State and/or Local
Grade Level Standards
Knowledge of state and/or local grade level curriculum standards for
Language Arts and Math, and confidence in ability to use technology to help
students

with

disabilities

achieve

those

standards

were

examined.

A

comparison of the two groups indicated that prior to any training, the
Treatment Group had a generally higher level of knowledge of grade level
standards in both Language Arts and Math (Table 4.4). Both groups indicated
a similarly low confidence in their ability to use technology to help their
students meet those standards (Figure 4.5).
Both groups showed some increase in knowledge over time, with the
Treatment Group indicating more change, especially in the area of knowledge of
Language Arts Standards (Figure 4.6).

Both groups also indicated an increase

in confidence to use technology to help students with disabilities achieve
curriculum standards in both Language Arts and Math.

However, the

Treatment Group indicated much more change than the Control Group.
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Table 4.4
Familiarity with Grade Level Standards, and Confidence
to Use Technology to Help Students Meet Those Standards –
Means, Standard Deviations, and Differences
Self-reported level of knowledge of grade level standards and confidence to use
technology to help students meet those standards, based on 4 point Likert-type
scale, with 0 = None, 1 = Aware, 2 = Practicing 3 = Proficient.
Pre-Training
Means

St. Dev.

Post-Training
Means

St. Dev.

Change
Over Time

Knowledge of Language Arts Standards
Control

1.4

0.9

1.8

1.1

0.4

Treatment

1.8

0.9

2.5

0.7

0.7

Difference

0.4

0.7

0.3

Knowledge of Math Standards
Control

1.3

1.0

1.7

1.0

0.4

Treatment

2.0

0.8

2.5

0.8

0.5

Difference

0.7

0.8

0.1

Confidence to Use Technology to Help Students Meet Grade
Level Standards in Language Arts
Control

0.9

0.8

1.8

0.8

0.9

Treatment

0.9

0.8

2.3

0.6

1.4

Difference

0.0

0.5

0.5

Confidence to Use Technology to Help Students Meet Grade
Level Standards in Math
Control

0.9

0.9

1.7

0.9

0.8

Treatment

1.1

0.7

2.3

0.6

1.2

Difference

0.2

0.6

0.4
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Figure 4.5

Pre-Training Knowledge of Grade Level Standards and
Confidence to Use Technology to Meet Them
Self-reported mean levels of knowledge of grade level standards and confidence
to use technology to help students meet those standards, based on 4 point
Likert-type scale, with 0 = None, 1 = Aware, 2 = Practicing, 3 = Proficient.
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Figure 4.6

Post-Training Knowledge of Grade Level Standards and
Confidence to Use Technology to Meet Them
Self-reported mean levels of knowledge of grade level standards and confidence
to use technology to help students meet those standards, based on 4 point
Likert-type scale, with 0 = None, 1 = Aware, 2 = Practicing, 3 = Proficient.
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Overall, the amount of change from pre-training to post-training was
similar for both groups (Table 4.5).

However, in the areas of grade level

standards for both Language Arts and Math, the Treatment Group indicated
more change in knowledge and especially in the confidence to use technology to
help students meet grade level standards (Figure 4.7). A closer examination of
the components that make up each area of knowledge yields some patterns of
differences.
The data gathered from the open-ended questions provided additional
information about the differences between the groups.

Participants in both

groups were in general agreement in their positive comments about the handson training and about the opportunity to learn what technologies were
available. However, their feelings about the element of the training that
examined curriculum standards and explored uses of technology to support

Table 4.5
Comparison of Overall Change from Pre-Training to
Post-Training – Means, Standards Deviations, and Differences
Mean Difference from Pre-Training to Post-Training on self-reported level of
knowledge based on 4 point Likert-type scale, with 0 = No Knowledge, 1 =
Aware. 2 = Practicing, 3 = Proficient.
Area
Knowledge about
Assistive Technology
Use of Technology with
Students
Knowledge and Use of
grade level Standards
Confidence to Use
Technology to Meet
grade level Standards

Control

Treatment

Difference
of Means

Means

St. Dev.

Means

St. Dev.

1.0

0.7

1.0

0.7

0.0

1.2

0.8

1.3

0.6

0.1

0.4

0.7

0.6

0.7

0.2

0.8

0.6

1.3

0.6

0.5
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Likert Scale 0-3

2.0
1.6
1.2
0.8
0.4
0.0
Knowledge about
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Figure 4.7

Knowledge and
Use of Standards

Confidence to Use
Tech to Meet
Standards

Treatment

Comparison of Overall Change from Pre-Training to
Post-Training

Mean differences from Pre-Training to Post-Training, based on 4 point scale

students in achieving those standards were notably different. The Treatment
Group indicated this was a useful activity, while the Control Group did not feel
this was a good use of their time. One member of the Treatment Group noted,
The knowledge/easy availability of the curriculum standards
will help adjust my expectations for my students.

While I

currently consult with the "regular ed" teachers on their curricula,
I can now access the standards directly to see exactly WHAT skills
are expected at specific grades and in specific subject areas. This
will clear up a lot of misconceptions as to goals for the students.
I think "regular ed" teachers ought to use these as well, but don't
have to because the county adopts canned curricula to meet these
standards. They still ought to be familiar with the standards.
By contrast, one member of the Control Group would have preferred “Less time
on standards.... We know them backwards and forwards for our grade level and
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specific area of study.” Another member of the Control Group recommended
“more time on the programs and less time discussing the standards.”

Summary
This chapter presented the analysis of the data collected to investigate
the research questions.

It examined the impact of a directed supplemental

online discussion module on teacher preparedness for subsequent face-to-face
training. It also examined the effects of participation in the online discussion
module on collaboration and discussion during the face-to-face training, as well
as on the amount of knowledge gained from the training. Results indicated that
there were differences in the ratings to evaluate the components of the training,
as well as differences in the levels of participation in group discussions. Both
the Treatment and Control Groups gained knowledge of assistive technologies,
anticipate increased use of assistive technologies with their students in the
coming year, gained knowledge of grade level standards in Language Arts and
Math, and increased confidence in their ability to use technology to help their
students achieve those standards. The increases were similar for both groups
in most areas, however the Treatment Group indicated a greater change in the
areas of use of Reading software, and in confidence to use technology to help
their students achieve curriculum standards. A discussion of these findings, as
well as conclusions drawn from the results and recommendations are presented
in Chapter Five.
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CHAPTER V
CONCLUSIONS, DISCUSSION AND
RECOMMENDATIONS
Chapter five presents conclusions and a discussion based on the findings
in this research study. Additionally, recommendations for future research are
offered. The conclusions are based on findings presented in Chapter Four; a
combination of self-reported levels of knowledge and use of technology reported
on the Pre/Post-Training Questionnaires (Appendices D, E, and F), responses to
open-ended questions, and the Discussion Observation Checklist (Appendix G).

Conclusions
Findings of this study indicate there were benefits from the Online
Supplemental Module in preparing participants for the face-to-face training.
Participation in group discussion and collaboration were higher among
participants of the Online Module. There did not seem to be any difference
between the groups in the knowledge gained from the face-to-face training,
although there were differences in confidence to use technology to help
students meet grade level curriculum standards.

These conclusions are

organized by research question.

Question One
Question one asked how participation in an online supplemental module
affected preparedness for subsequent face-to-face training in comparison to
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non-participation. Principles of androgogy tell us that adult learners benefit
from advance organizers, and learn best when they are “ready to learn”, i.e.
have identified a reason and a need for the training.

Data gathered from

Section Three of the Post-Training Questionnaire (Appendix E) and the Online
Module evaluation section (Appendix F), together with responses to open-ended
questions about the effectiveness of the training provide the conclusions for this
research question.
Participants in the Treatment Group rated the Online Module effective,
and provided specific information in their written comments. They appreciated
the advance information about new technologies, and expressed excited
anticipation to learn to use what they had been reading about. They wrote
almost unanimously about the power of the online simulations, and many
commented that they have shared the articles and simulations with colleagues
at their schools, or used them as they prepared their own in-service training.
One of the major benefits of the Online Module may have been providing
participants a reason and a context to explore web-based resources. Both
groups had access to the web-based resources for at least four weeks prior to
the face-to-face training. However, the Treatment Group had a specific weekly
task, a framework within which to explore those resources, and responsibility to
the discussion group to respond in a timely fashion. The Control Group had no
such guidelines, and the access log located at the resource area of the website
revealed that no one in the Control Group retrieved any of the resources during
the four weeks prior to training.

Participants in the Online Module (the

Treatment Group) gave the Online Resources a higher rating than the Control
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Group, and many specifically wrote about the value of the resources,
particularly the simulations. No one in the Control Group made any reference
to the Online Resources in their written comments.
A key issue addressed by several participants was that of the time
involved in using the Online Module. Several wrote of the difficulty in finding
time to complete the weekly tasks, and of feeling pressured from too many other
demands.

These concerns echo those reported in the literature on online

education, where time is often cited among the barriers to successful
completion of distance education courses. However, the literature also cites the
freedom from time and place as one of the primary advantages of online
education, and the findings of this study support that as well. Despite the time
conflicts, all but two participants in the Treatment Group did find time to
explore the resources on the website. These participants spent approximately
five hours reading and interacting with online materials related to the training,
thus gaining information that the Control Group missed.

This was

accomplished at a convenient time, and without leaving their communities. As
participants discussed the issue of time, their overall opinion was well
summarized by one participant who wrote, “Time consuming, but worth it!”
While there was not a clear answer as to whether participants in the
Treatment Group felt more prepared for the face-to-face training than the
Control Group, there are indications that suggest this may be true. Several
made reference to the online module as an “anticipatory set”, while others
expressed enthusiasm about actually seeing and learning the programs they
had been reading about. Additionally, participants used the materials in the
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module as a valuable resource to share with others. The Treatment Group gave
higher ratings to every element of the training except Lecture. This may be an
indication that information gathered from the Online Module made them more
ready to benefit fully from the training.

Question Two
Question two investigated how participation in an online discussion
group impacted discussion and collaboration in subsequent face-to-face
training, in comparison to non-participation. There was a marked difference
between the two groups in their levels of participation in group discussion.
Eighty percent of the participants in the online discussion (Treatment Group)
participated in group discussions, while less than half (44%) of the Control
Group participated.

This is consistent with findings of studies of “hybrid”

classes (Creed, 1999; King, 2001; Larson & Keiper, 2002) that have an online
discussion component as well as face-to-face meetings.

These researchers

report that the online discussions continue into the face-to-face classes, with
most students participating, while most do not participate in class discussion
in conventional classes. These studies also note that there are fewer instances
where a few students “monopolize” the discussion in these hybrid classes, since
most students are participating. These findings appear to be supported in this
study, as 13% of the Treatment Group contributed six or more times to group
discussion, compared to 31% of the Control group.
Participation in the Online Module may have helped develop a sense of
collaboration and support within the group. Members of the Treatment Group
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came from ten schools located in five counties, and most had not met prior to
the training. However, they identified their fellow participants as a source of
collegial support. They wrote eloquently of the assistance and encouragement
of fellow participants that made them feel less intimidated by the amount of
new information. They explained their plans to continue new-found alliances
during the coming year, and exchanged contact information so they could stay
in touch. The Control Group consisted of two teachers from eight schools in the
same district. Yet no one in this group made reference to any of the other
participants in the training when they referred to collegial support. Rather,
they identified other teachers in their school, teachers at other schools, or other
district personnel as possible options for collegial support.
The findings of this study indicate that communication and collaboration
during face-to-face training were enhanced by participation in an online
discussion module prior to that training.
would

welcome

an

opportunity

to

It also suggests that participants

continue

the

communication

and

collaboration by extending the discussion module beyond the face-to-face
training.

Question Three
Question three examined how the amount of knowledge gained from
face-to-face training differed between a group that participated in an online
supplemental module and a group that did not. A comparison of pre-training
(Appendix D) and post-training (Appendix E) questionnaires indicated that both
groups gained essentially the same amount of knowledge from the face-to-face
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training in most areas. The variability within each group was as high or higher
than the differences between the groups, which diminished the importance of
those differences in most areas. However, in the area of grade level curriculum
standards, the Treatment Group showed a noticeably greater change than the
Control Group from pre-training to post-training.
The greater change in the area of grade level standards, and particularly
in the perception of the importance of those standards, may be attributable to
the Online Module. Some of the articles in one session dealt with the IDEA
legislation and its emphasis on using assistive technology to help students meet
grade level standards. A later session featured news articles that explained how
states were changing their laws so that assistive technologies could be used
during standardized testing.

Several participants commented in the online

discussion about the impact of these events, and their implications for
Tennessee. It may be that this information provided a context in which they felt
more positive about using technology to meet grade level standards than the
Control Group, who had not read any background information about IDEA and
grade level standards.

Discussion
Findings from this research study were limited by the size of the
population, and the fact that the participants were not randomly chosen.
Rather, two intact groups of teachers were scheduled for face-to-face training,
and were assigned to Treatment and Control Groups based on geographical
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considerations. There are additional factors that may have affected the results
of this study.
One of the initial assumptions of this study was that the characteristics
of practicing special education teachers were fundamentally similar in training
and professional context.

Although there were similarities between the two

groups, there were several important differences. The Control group began with
substantially less knowledge and familiarity with assistive technologies, a lower
overall technology use, and a lower knowledge and use of state or local grade
level curriculum standards with their students.

This may be related to the

relatively fewer multiple certifications in this group, which may be a reflection of
a lower level of training. It may also be related to the resources available in the
schools and district, or to the limited training available in their relatively
isolated county. The decision as to which group received the online
supplemental module was arbitrary. However, it would be interesting to see if
the Control Group, with their lower beginning levels of knowledge and
experience, would have gained extra knowledge from the online module, and
thus benefited more from the face-to-face training.
The timing of the training may have limited the effectiveness of the
Online Supplemental Module. The face-to-face training was scheduled for the
first week of summer break for the Treatment Group, which resulted in the
Online Supplemental Module being conducted during the last month of school.
The last few weeks of the school year are some of the most demanding in terms
of time.

The many requirements during this busy time of year may have

resulted in participants having less time for reflection in the Online Module,
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which might have curtailed some of the benefits expected.

It is likely that

participation in such a supplemental module would prove more beneficial
during a less hectic timeframe.
That both groups showed the same change from pre-training to posttraining is, perhaps, not surprising.

The research on effective technology

training is focused on practices that infuse technology into the curriculum,
making long-term changes in the very fabric from which a classroom is woven.
These changes take far more time than a twenty-hour workshop, even if it is
extended by a four-week online module. A more accurate picture of the effect of
the online supplemental module might be gained by an examination of
participants’ knowledge and use of technology in six months or a year, when
they have had time to put the information gained from the workshop and online
module into practice.
Comparisons of participants’ self-reported perceptions of their knowledge
may not provide a fully accurate assessment. In this training, the decision was
made not to use an empirical knowledge-based examination to gather baseline
information. That decision was based on the rationale that giving a knowledgebased pre-test would give participants an initial negative experience that might
adversely affect their response to the training. Such empirical data, however,
would provide a clearer comparison of knowledge gained from the training.
Future studies might well employ both objective, knowledge-based instruments
as well as self-reported perceptions in assessing participant knowledge.
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Recommendations
This preliminary study yielded several areas for further investigation.
Avenues of research might include:
•

Conduct a follow-up study to follow the Treatment and Control
Groups for a year. The literature on technology integration suggests
that such changes take place over time.

A better gauge of the

effectiveness of the additional time and experience provided by the
online supplemental module might be obtained by examining levels of
knowledge and use of technology by the two groups in six months
and after a year.
•

Investigate the effect of a continuation of the online discussion forum
for the Treatment Group. Does such a forum provide a vehicle for the
ongoing collegial support recommended by the research literature on
technology training?

•

Conduct a similar study with two new groups of special education
teachers, but use results of the pre-training assessment of knowledge
and experience to determine the Treatment Group, so that the group
with a lower beginning knowledge level participates in the online
supplemental module. It may be that such a module could provide
background information to bring a lower group to a more equal level
of knowledge prior to the face-to-face training.
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•

Investigate the use of online resources. It appears from this study
that having a specific task related to the online resources motivated
teachers to interact with the material. Teachers who had no specific
assignment did not access the online resources. It may be that an
online discussion module provides a framework within which
teachers become aware of valuable online resources available to them.

•

Conduct a larger study, with participants randomly assigned to
Treatment (supplemental online module) and Control groups. This
would provide further insight into the effects of the online module,
and data from such a sample would be more generalizable to the
population of special education teachers.

Summary
This study investigated the effects of an online supplemental module
prior to face-to-face training. Positive results in some areas suggest that this
early contact may result in better communication and increased collaboration
within the group, and that these levels of communication and collaboration
carry over into the face-to-face training. Additionally, the online module seems
to have provided a framework to guide participants to find resources and
materials they felt were valuable.

There is a possible implication that the

higher evaluation ratings given to most elements of the training may have been
a result of participants in the online module being more “ready to learn”
because of the additional information gained from the module, which thus
enabled them to benefit more from the training. This additional information
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may also account for the greater increase in knowledge and confidence to use
technology to help students meet grade level curriculum standards.
Overall, findings from this study suggest there may be benefits from the
addition of a supplemental online module prior to face-to-face training. Further
research in this area will yield more insight into effective uses for this
worthwhile addition to a training unit.
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Appendix A
Project ACCESS Training Agenda

(Puckett, 2002)

Treatment Group
Day
Thursday

May 30, 2002

8:00 – 2:00

2:00 – 3:00

Friday

May 31, 2002

8:00 – 2:00

Topic

•
•
•
•
•
•

June 3, 2002
8:00 – 2:00

2:00 – 3:00

Tuesday

June 4, 2002
8:00 – 2:00

Hands-on Training
Guided Practice

Intellitalk II
Intellikeys
Intellimathics

•
•

Intellipics

Hands-on Training
Guided Practice

•

Math Pad Plus - Math Support for
Upper Elementary Arithmetic

•
•
•
•
•

•
•
2:00 – 3:00
June 5, 2002
8:00 – 2:00

General Accessibility Options for Mac
and Windows

Overlay Maker – Keyboard Adaptation

•

Wednesday

Universal Design and Assistive
Technology Selection

Independent Time
with Instructional
Support

2:00 – 3:00

Monday

Format
Lecture

•
•

Math Pad - Math Support for Early
Arithmetic

Digital and Auditory Media
Text-to-Speech and Word Prediction
Software:
! Write Out Loud
! Co:Writer
Concept Mapping: Kidspiration
Alternate Keyboards: Alpha Smart
Alternate Text-to-Voice and Scanning
! Kurzweil 3000
! EText, others
Literacy Support and General Study
Skills Strategies
Technology Integration with Standards
Voice-to-Text Dragon Naturally
Speaking

Project Completion
Lesson Plan Completion

Independent Time
with Instructional
Support
Hands-on Training
Guided Practice

Demonstration
Independent Time
with Instructional
Support
Demonstration
Lecture
Lecture
Demonstration
Independent Time
with Support
Independent Time
with Support
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Appendix B
Assistive Technology Training Agenda

(Puckett, 2002)

Control Group
Day
Monday

May 20, 2002

8:00 – 3:30

Topic

•
•

Standards and curriculum demands

•

General Accessibility Options for Mac
and Windows

•
•
•
•
•
Tuesday

May 21, 2002

8:00 – 3:30

Wednesday
May 22, 2002
8:00 – 3:30

Universal Design and Assistive
Technology Selection

Intellikeys
Intellimathics
Math Pad - Math Support for Early
Arithmetic
Math Pad Plus - Math Support for
Upper Elementary Arithmetic
Intellipics Studio

•
•

Concept Mapping: Kidspiration

•
•
•

Hands-on Training
Guided Practice

Intellitalk II

•
•
•

•

Format
Lecture

Overlay Maker - Keyboard Adaptations
Digital and Auditory Media,
incorporating digitized images into
software
Voice-to-Text Dragon Naturally
Speaking
Text-to-Speech and Word Prediction
Software:
! Write Out Loud
! Co:Writer

Hands-on Training
Guided Practice

Demonstration
Independent Time
with Instructional
Support
Hands-on Training
Guided Practice

Alternate Keyboards: Alpha Smart
Alternate Text-to-Voice and Scanning
! Kurzweil 3000
! EText, others
Literacy Support and General Study
Skills Strategies

Demonstration
Lecture
Independent Time
with Instructional
Support
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Appendix C
Discussion Guide for Supplemental Online Module
WEEK ONE - Overview
Why assistive technology? Let’s take a look at the big picture. Each of the
links below has several articles relating to the topic listed. Choose a topic
and choose one article on the page to read. Then log into the Discussion
Area to provide a brief summary and discuss your reaction to the article in
terms of:
• What are the advantages of using assistive technology?
• Does it provide an unfair advantage?
• Does it provide an unrealistic representation of an individual’s
capabilities?
• How might expectations and evaluation be impacted by its use?

SIMULATIONS – Attention Deficit Disorder
To experience an Attention Deficit Disorder, click this link and complete
the activity:
http://www.pbs.org/wgbh/misunderstoodminds/attention.html

INFORMATION – Why Assistive Technology?
•

Curriculum Development – articles about assistive technology
applications to help students with learning disabilities achieve
success in the regular classroom and meet grade level standards
http://www.closingthegap.com/lib/libCur.html

•

Enabling Learning – articles about how assistive technology meets
needs of students with varying learning styles
http://www.closingthegap.com/lib/libLearn.html

•

Inclusion – articles about using assistive technology to support
inclusion
http://www.closingthegap.com/lib/libInc.html

•

Multimedia – articles about why and how multimedia can help
students with learning disabilities
http://www.closingthegap.com/lib/libMult.html

•

One article by a professional writer tells his personal story to explain
how computers change the writing process for people with learning
disabilities
http://www.closingthegap.com/cgibin/lib/libDsply.pl?a=1068&b=2&c=1
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WEEK TWO – Writing
Choose at least one of the writing simulations, one case study, and one
information link to learn more about AT for writing support and how it is
used in classrooms. Then log into the Discussion Area to discuss the
following:
• How might the use of these programs change the writing process for
students with learning disabilities?
• What are problems or pitfalls?
• Where is its use appropriate - for all subjects, only content areas, or
only language arts?

SIMULATIONS- Writing Disabilities
•

To experience a graphomotor difficulty, click this link and complete
the activity.
http://www.pbs.org/wgbh/misunderstoodminds/experiences/wri
tingexp1a.html

•

To experience an essay assignment with an organizational writing
disability, click this link and complete the activity.
http://www.pbs.org/wgbh/misunderstoodminds/experiences/wri
tingexp2a.html

CASE STUDIES - Assistive Technology in Writing
•

Word Prediction and Text-to-Speech
Case Studies of students using word prediction software. Click the
link below to read a description of the student, then click the link on
that page to view the student’s writing sample.
• Second grader using Co-Writer –
http://www.ndcd.org/ndcpd/people/staff/fifield/littech/ca
ses/case08/case08pr.htm
• Second Grader using text-to-speech word processor
Write:Outloud (no writing sample included)
http://www.ndcd.org/ndcpd/people/staff/fifield/littech/ca
ses/case67/case67pr.htm

•

Voice activated (dictation) software and alternative keyboards
Case Studies of students using voice activated software. Click the
link below to read a description, then click the link on that page to
view the student’s writing sample.
• Third grader using Kurzweil Voice http://www.ndcd.org/ndcpd/people/staff/fifield/littech/ca
ses/case32/case32pr.htm
• Fourth Grader using Kurzweil Voice–
http://www.ndcd.org/ndcpd/people/staff/fifield/littech/ca
ses/case36/case36pr.htm
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•

Sixth grader using several assistive technology devices –
http://www.ndcd.org/ndcpd/people/staff/fifield/littech/ca
ses/case11/case11pr.htm

Case Studies of students using alternative keyboards software. Click
the link below to read a description, then click the link on that page
to view the student’s writing sample.
• Fifth grader using AlphaSmart
http://www.ndcd.org/ndcpd/people/staff/fifield/littech/ca
ses/case33/case33pr.htm
• Sixth grader using AlphaSmart alternative keyboard and
CoWriter http://www.ndcd.org/ndcpd/people/staff/fifield/littech/ca
ses/case63/case63pr.htm

INFORMATION – Assistive Technology in Writing
•

Background information about writing difficulties

•

Article by a professional writer tells his personal story to explain how
computers change the writing process for people with learning
disabilities
http://www.closingthegap.com/cgibin/lib/libDsply.pl?a=1068&b=2&c=1

•

Graphic organization software - Why use it?
http://inspiration.com/vlearning/index.cfm
Kidspiration – graphic organizer for K-5
http://inspiration.com/productinfo/kidspiration/index.cfm
Inspiration – graphic organizer for 6-12
http://inspiration.com/productinfo/Inspiration/index.cfm

•

AlphaSmart – portable word processor http://alphaSmart.com/

•

CoWriter
http://www.innosolu.com/cowriter_40001.html

•

Dragon Naturally Speaking Voice-to-Text (dictation) software

•

IntelliTalk II - innovative word processor with graphics, text and
speech http://www.intellitools.com/productinformation/it2.html

•

Write OutLoud
http://www.innosolu.com/write_outloud1.html

http://www.pbs.org/wgbh/misunderstoodminds/writingdiffs.html
http://www.pbs.org/wgbh/misunderstoodminds/writingbasics.html

http://www.innosolu.com/dragon_naturallyspeaking_preferr1.html
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WEEK THREE – Reading
Choose at least one simulation and one information link below to learn more
about reading support and its use in classrooms. Then log into the
Discussion Area to discuss the following:
• How might the use of a reading support program change the task of
reading for students with learning disabilities?
• What are problems or pitfalls?
• Where is its use appropriate - all subjects, only content areas, only
reading?

SIMULATIONS – Reading Disabilities
Choose one of the following reading disabilities and complete the activity:
• Experience a decoding problem in reading
http://www.pbs.org/wgbh/misunderstoodminds/experiences/rea
dexp1a.html
• Experience a memory problem in reading
http://www.pbs.org/wgbh/misunderstoodminds/experiences/rea
dexp2a.html

INFORMATION – Assistive Technology in Reading
•

Background Information about reading disabilities –

http://www.pbs.org/wgbh/misunderstoodminds/readingdiffs.html
http://www.pbs.org/wgbh/misunderstoodminds/readingbasics.html

http://ldonline.org/ld_indepth/reading/ericE565.html
•

Dealing With Dyslexia: Below The Surface, There May Be A Genius
http://www.fortune.com/indexw.jhtml?channel=artcol.jhtml&doc
_id=207665

•

New bill in both houses of Congress requires textbook publishers to
include electronic version of textbooks for blind or print disabled
students within next two years.
http://www.eschoolnews.org/news/showStory.cfm?ArticleID=3669

•

More information about the bill http://www.afb.org/Press_room.asp
and choose the link for “Blind and Print-disabled Students Will have
Equal Access to Textbooks”

•

CAST eReader reads text from EText
http://www.CAST.org/products

•

IntelliPics Studio – a multimedia tool for
http://www.intellitools.com/Demo/control.asp?startMovie=ipics
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•

Kurzweil 3000 is a scanning/text reading/note taking device
http://www.adaptivetr.com/i.htm
http://www.assistivelearning.com/kurz3k.htm

•

TextHelp Screen Reader
http://www.texthelp.com/screenreader.asp?section=product

•

Sources for free eText libraries
http://web.utk.edu/~access/etexts.htm

WEEK FOUR – Math
Choose at least one simulation and one information link below to learn more
about math support and its use in classrooms. Then log into the Discussion
Area to discuss the following:
• How might the use of a math support program change mathematical
understandings and arithmetical processes for students with learning
disabilities?
• What are problems or pitfalls?

SIMULATIONS – Math Disabilities
Choose one of the following math disabilities and complete the activity:
• Experience a problem with basic facts
http://www.pbs.org/wgbh/misunderstoodminds/experiences/ma
thexp1a.html
• Experience a multi-step problem –
http://www.pbs.org/wgbh/misunderstoodminds/experiences/ma
thexp3a.html
• Experience a visualization challenge –
http://www.pbs.org/wgbh/misunderstoodminds/experiences/ma
thexp2a.html

INFORMATION – Assistive Technology in Math
•

Background information about math disabilities
http://www.pbs.org/wgbh/misunderstoodminds/mathdiffs.html

•

Intellimathics – an interactive problem-solving tool with onscreen
manipulatives.
http://www.intellitools.com/Demo/control.asp?startMovie=imath
http://www.intellitools.com/productinformation/Intellimathics.html
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•

MathPad® - an electronic number processor for students who have
difficulty doing math with pencil and paper. Includes answer check
options
http://www.intellitools.com/productinformation/Quick_Tours/m
p_qt/page1.html

•

MathPad™ Plus: Fractions and Decimals - an upper elementary level
electronic number processor with graphic manipulation. Includes
answer check options
http://www.intellitools.com/productinformation/Quick_Tours/m
pp_qt/page1.html
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Appendix D
Pre-Training Questionnaire Given To Both Groups
Pre-Training Questionnaire
Spring 2002
Please answer the following questions regarding technology and assistive
technology. Your responses will be kept confidential. No individual responses
will be revealed, and all data will be reported in composite form.

None
Aware
Practicing
Proficient

= No knowledge, have not heard of this
= Have heard of this, but have not used it, do not know
enough about it to initiate its use with students
= Have used (or could use) this with students
= Feel confident in using this with students and could
help others use it

Section I: Knowledge in the use of Assistive Technology
Please rate your level of familiarity and knowledge pertaining to the
following assistive technology applications:
Application:
Text to speech word processors
(examples: Intellitalk, Write
Outloud, Text Help, etc.)
Voice activated word processors
(examples: Naturally Speaking,
Dragon Dictate)
Computer technology to support
reading; text reading programs
(examples: Kurzweil 3000, Text
Help, WYNN)
Using multimedia (pictures and
sound) to support language arts
and math (examples:
HyperStudio, PowerPoint,
Intellipics Studio)

Practicing Proficient

None

Aware

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏
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Application:
General accessibility option
available in Windows and Mac
(examples: screen
magnification, latch keys,
variable keyboard response
rates, etc.)
Technology to support student
writing process in planning and
idea generation (outlining and
semantic mapping software,
multimedia applications,
prompting programs):
Technology to support the
writing process in transcription
and sentence generation (word
prediction, alternate keyboard
formats)
Technology to support the
mechanics of the writing
process (spell and grammar
checkers):

None

Aware

Practicing

Proficient

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

Approximately how often do you use the following types of technology
with your special education students?
Application:
Word Processing (examples:
Microsoft Word, Appleworks)
Text to speech word processors
(examples: Intellitalk, Write
Outloud, Text Help, etc.)
Voice activated word processors
(examples: Naturally Speaking,
Dragon Dictate)
Multimedia Programs for student
production (examples: KidPix,
PowerPoint)

Never

Rarely

Sometimes

Frequently

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏
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Application:
Computer technology to support
reading; text reading programs
(examples: Kurzweil 3000, Text
Help)
Student generated multimedia
(pictures and sound) to support
language arts and math
(examples: HyperStudio,
PowerPoint, Intellipics Studio)
General accessibility options
available in Windows and Mac
(examples: screen magnification,
latch keys, variable keyboard
response rates, etc.)
Technology to support student
writing process in planning and
idea generation (outlining and
semantic mapping software,
multimedia applications,
prompting programs)
Technology to support the writing
process in transcription and
sentence generation (speech
synthesis, word prediction,
alternate keyboard formats, spell
and grammar checkers)
Commercial Programs for
Reading/Language Arts
(examples: Grammar Blaster,
Accelerated Reader, Reader
Rabbit)
Commercial Programs for Math
examples: Sticky Bear, Math
Blaster)
Commercial Multimedia
Programs (examples: Living
Books, Explorers – games,
simulations, read-along formats)
Other:__________________________
Other:__________________________

Never

Rarely

Sometimes

Frequently

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏
❏

❏
❏

❏
❏

❏
❏
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Section II: Knowledge and Experience with State and/or Local
Grade Level Standards
Please rate your current familiarity and knowledge in the following areas:
Language Arts
None

In Language Arts, my knowledge
of state and/or district content
standards for the grade level(s) of
my special education students is
In Language Arts, my familiarity
with general curriculum and
general classroom supporting
materials and texts for the grade
level(s) of my special education
students is
I consult and use state and/or
district content standards in
Language Arts
• when describing levels of
performance of special
education students in the IEP
• when developing IEP goals
and benchmarks for special
education students
My confidence in my ability to
help my special education
students reach standards-based
accomplishment levels in
Language Arts
My confidence in my ability to
use technology to help my
special education students reach
standards-based
accomplishment levels in
Language Arts

Aware

Practicing

Proficient

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏
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Please rate your current familiarity and knowledge in the following areas:
Math

In Math, my knowledge of state
and/or district content
standards for the grade level(s) of
my special education students is
In Math, my familiarity with
general curriculum and general
classroom supporting materials
and texts for the grade level(s) of
my special education students is
I consult and use state and/or
district content standards in
Math
• when describing levels of
performance of special
education students in the IEP
• when developing IEP goals
and benchmarks for special
education students
My confidence in my ability to
help my special education
students reach standards-based
accomplishment levels in Math
My confidence in my ability to
use technology to help my
special education students reach
standards-based
accomplishment levels in Math

None

Aware

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

Practicing Proficient
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Section III.
Assistive Technology Preparation: Please check the types of training
you have received regarding assistive technology, and indicate how
effective these experiences were: (please check all that apply)
Preparation Area:
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏

Not
Effective

Limited
Effective
-ness

❏
❏

❏
❏

❏
❏

❏
❏

❏

❏

❏

❏

❏

❏

❏

❏

❏
❏
❏
❏
❏
❏

❏
❏
❏
❏
❏
❏

❏
❏
❏
❏
❏
❏

❏
❏
❏
❏
❏
❏

Course Work
Week-long Training
One-Day Inservice
Training
Part-Day Inservice
Training
Conferences/Seminars
Printed Materials
Online Materials
Personal Experience
Other__________________
Other__________________

SomeVery
what
Effective
Effective

Personal and Professional Technology Use: Please rate your personal
knowledge and use of the following programs:
Aware,
but
never
used

Practicing

Proficient

❏
❏
❏
❏
❏

❏
❏
❏
❏
❏

❏
❏
❏
❏
❏

❏
❏
❏
❏
❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

Application:

None

Word Processing
Internet
Email
Spreadsheets
Databases
Multimedia Programs (e.g.
PowerPoint)
Software for developing IEPs
Management Software (e.g.
electronic gradebook, lesson
planning, portfolio)
Other:
_______________________________
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Please provide the following demographic information:
Name: _________________________________________________
What is your current teaching
assignment?___________________________________________
Please provide the following
Age
Total
Years
Teaching
❏
20-30 ❏
1-5

information:
Years
Teaching
Current Level
❏
1-5

31-40
41-50
51-60
61-70

❏
❏
❏
❏

6-10
11-15
16-20
21-25

❏
❏
❏
❏

6-10
11-15
16-20
21-25

❏
❏
❏
❏

71+

❏

26+

❏

26+

❏

Check the best description of the
socio-economic status of the
students in your school
❏ Less than 10% Free or
Reduced Price Lunch
❏ 11-49% Free or Reduced Price
Lunch
❏ More than 50% Free or
Reduced Price Lunch

Credentials and
Certification – Please
check all that apply
❏ Elementary
Education
❏ Secondary
❏ Administrative
❏ Learning Disability
❏ Educable Mental
Retardation
❏ Emotionally
Disturbed
❏ Speech/Language
❏ Communication
Impaired
❏ Special Ed:
Modified
❏ Special Ed:
Comprehensive
❏ Special Ed: Early
Childhood
❏ Visually Impaired

Check the best description
of the area in which your
school is located:
❏ Rural (under 20,000)
❏ Suburban
❏ Small town/city (over
20,000)
❏ Large metropolitan (over
100,000)
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Appendix E
Post-Training Questionnaire Given To Both Groups
Post-Training Questionnaire
Spring 2002

Please answer the following questions regarding technology and assistive
technology. Your responses will be kept confidential. No individual responses
will be revealed, and all data will be reported in composite form.

None
Aware
Practicing
Proficient

= No knowledge, have not heard of this
= Have heard of this, but have not used it, do not know
enough about it to initiate its use with students
= Have used (or could use) this with students
= Feel confident in using this with students and could
help others use it

Section I: Knowledge in the use of Assistive Technology
1. Please rate your level of familiarity and knowledge pertaining to the
following assistive technology applications:
Application:
Text to speech word processors
(examples: Intellitalk, Write
Outloud, Text Help, etc.)
Voice activated word processors
(examples: Naturally Speaking,
Dragon Dictate)
Computer technology to support
reading; text reading programs
(examples: Kurzweil 3000, Text
Help, WYNN)
Using multimedia (pictures and
sound) to support language arts
and math (examples:
HyperStudio, PowerPoint,
Intellipics Studio)

Practicing Proficient

None

Aware

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏
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Application:
General accessibility option
available in Windows and Mac
(examples: screen
magnification, latch keys,
variable keyboard response
rates, etc.)
Technology to support student
writing process in planning and
idea generation (outlining and
semantic mapping software,
multimedia applications,
prompting programs):
Technology to support the
writing process in transcription
and sentence generation (word
prediction, alternate keyboard
formats)
Technology to support the
mechanics of the writing
process (spell and grammar
checkers):

None

Aware

Practicing

Proficient

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

2. Approximately how often do you use the following types of technology
with your special education students?
Application:
Word Processing (examples:
Microsoft Word, Appleworks)
Text to speech word processors
(examples: Intellitalk, Write
Outloud, Text Help, etc.)
Voice activated word processors
(examples: Naturally Speaking,
Dragon Dictate)
Multimedia Programs for student
production (examples: KidPix,
PowerPoint)

Never

Rarely

Sometimes

Frequently

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏
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Application:
Computer technology to support
reading; text reading programs
(examples: Kurzweil 3000, Text
Help)
Student generated multimedia
(pictures and sound) to support
language arts and math
(examples: HyperStudio,
PowerPoint, Intellipics Studio)
General accessibility options
available in Windows and Mac
(examples: screen magnification,
latch keys, variable keyboard
response rates, etc.)
Technology to support student
writing process in planning and
idea generation (outlining and
semantic mapping software,
multimedia applications,
prompting programs)
Technology to support the writing
process in transcription and
sentence generation (speech
synthesis, word prediction,
alternate keyboard formats, spell
and grammar checkers)
Commercial Programs for
Reading/Language Arts
(examples: Grammar Blaster,
Accelerated Reader, Reader
Rabbit)
Commercial Programs for Math
examples: Sticky Bear, Math
Blaster)
Commercial Multimedia
Programs (examples: Living
Books, Explorers – games,
simulations, read-along formats)
Other:__________________________
Other:__________________________

Never

Rarely

Sometimes

Frequently

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏
❏

❏
❏

❏
❏

❏
❏
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Section II: Knowledge and Experience with State and/or Local
Grade Level Standards
3. Please rate your current familiarity and knowledge in the following
areas: Language Arts
None

In Language Arts, my knowledge
of state and/or district content
standards for the grade level(s) of
my special education students is
In Language Arts, my familiarity
with general curriculum and
general classroom supporting
materials and texts for the grade
level(s) of my special education
students is
I consult and use state and/or
district content standards in
Language Arts
• when describing levels of
performance of special
education students in the IEP
• when developing IEP goals
and benchmarks for special
education students
My confidence in my ability to
help my special education
students reach standards-based
accomplishment levels in
Language Arts
My confidence in my ability to
use technology to help my
special education students reach
standards-based
accomplishment levels in
Language Arts

Aware

Practicing

Proficient

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏
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4. Please rate your current familiarity and knowledge in the following
areas: Math
None

In Math, my knowledge of state
and/or district content standards
for the grade level(s) of my special
education students is
In Math, my familiarity with
general curriculum and general
classroom supporting materials
and texts for the grade level(s) of
my special education students is
I consult and use state and/or
district content standards in
Math
• when describing levels of
performance of special
education students in the IEP
• when developing IEP goals
and benchmarks for special
education students
My confidence in my ability to
help my special education
students reach standards-based
accomplishment levels in Math
My confidence in my ability to
use technology to help my special
education students reach
standards-based accomplishment
levels in Math

Aware

Practicing

Proficient

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏
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Section III. Training Evaluation and Comments
5. How effective were the following components of the training in helping
your understanding of assistive technology options and applications?

❏
❏
❏
❏
❏
❏

Online Resources
Lecture
Hands-on Training
Work with State and
Local Standards
In-Class Discussion
Collaboration

Not
Effective

Limited
Effective
-ness

SomeVery
what
Effective
Effective

❏
❏
❏

❏
❏
❏

❏
❏
❏

❏
❏
❏

❏

❏

❏

❏

❏
❏

❏
❏

❏
❏

❏
❏

6. What components of the training were most effective? In what way? ________
___________________________________________________________________________
7. What changes in the training would make it more effective? ________________
___________________________________________________________________________
8. In what ways (if any) do you think your use of assistive technology might be
different as a result of this training? ______________________________________
__________________________________________________________________________
9. How important is collaboration and collegial support to you in beginning to
use new options and applications of assistive technology? How might you go
about securing that? ______________________________________________________
___________________________________________________________________________
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Appendix F
Additional Section of Post-Training Questionnaire
Completed by Treatment Group
Online Module
10. How effective was the online portion of the training in preparing you
for the hands-on training?

❏
❏

Website and Resources
Online discussion

Not
Effective

Limited
Effective
-ness

❏
❏

❏
❏

SomeVery
what
Effective
Effective

❏
❏

❏
❏

11. Comments on the online portion of the training: __________________________
___________________________________________________________________________
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Appendix G
Discussion Observation Checklist
Date:
Key:

Observer:
I = Initiates Discussion
P = Participates in Discussion
O = Refers to Online Materials

Discussion Participation Categories
Low
Moderate
High

Individual participated in group discussion once or not at all
during the course of the day
Individual participated in group discussion two to five times
during the course of the day
Individual participated in group discussion six or more times
during the course of the day
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Appendix H
Accessing Curriculum Content for Special Education Students
Informed Consent – Treatment Group
You are invited to participate in a study to examine the effectiveness of various
components of the Project ACCESS training in increasing your understanding of
assistive technology options and applications. Your participation will involve an online
discussion group in which you will be expected weekly to answer a discussion question
based on specifically assigned readings. You will also be expected to respond to at least
one other group member’s contribution each week, and to maintain a log of time spent
online. This online time should take no more than one to two hours each week, and
will continue for a period of four weeks. Your participation will also involve completion
of three online questionnaires, which will take approximately 20-30 minutes to
complete. Additional data will be gathered during the first day of training, in the form of
intermittent observations of group interactions.
This study will help us understand the effectiveness of specific training components.
Although this study may have no direct benefits to you at this time, the information
gained may be useful in increasing the effectiveness of future assistive technology
training. There are no known risks involved in this study.
Your participation is voluntary, and you may decline or withdraw from participation at
any time without penalty. If you withdraw from this study before data collection is
completed, your data will be destroyed.
Your identity will be kept confidential: all information will be coded to protect your
identity. Only the investigator will have access to your questionnaire, which will be
stored electronically on a disk in a locked drawer in the ITCE Department Office (535A
Claxton Addition, University of Tennessee, Knoxville). Consent forms will be stored for
three years past the completion of the study, and will then be destroyed. All identifying
information will be removed electronically from the questionnaires when they are coded,
and no questionnaires will contain any questions or markings to identify you as a
respondent. The results will be tabulated and analyzed only in aggregate form, so that
confidentiality is assured. No reference will be made in oral or written reports which
could link individual participants to the study.
Though your participation in this research is voluntary, your input is important. Based
on your input, we will be better able to assure that effective components are included to
maximize teacher learning in future training. If you have any questions about this
study, please contact Donna Henson-Boyers, at the Technology Enhanced Curriculum
Lab, University of Tennessee, Knoxville, Tennessee 37996, or call (865) 974-8143. If
you have any questions about your rights as a participant, you may contact the Office
of Research at (865) 974-3466.
CONSENT
I have read the above information. I have received a copy of this form. I agree to
participate in this study.
Participant’s signature________________________________________Date________________
Researcher’s signature _______________________________________Date________________
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Appendix I
Accessing Curriculum Content for Special Education Students
Informed Consent – Control Group
You are invited to participate in a study to examine the effectiveness of various
components of the technology training in increasing your understanding of assistive
technology options and applications. Your participation will involve completion of two
online questionnaires, and maintaining a log of time spent using online resources. The
amount of time involved for completing each questionnaire will be approximately 20-30
minutes. Additional data will be gathered in the form of observations of group
interactions, conducted intermittently during the first day of training.
This study will help us understand the effectiveness of specific training components.
Although this study may have no direct benefits to you at this time, the information
gained may be useful in planning future assistive technology training. There are no
known risks involved in this study.
Your participation is voluntary, and you may decline or withdraw from participation at
any time without penalty. If you withdraw from this study before data collection is
completed, your data will be destroyed.
Your identity will be kept confidential: all information will be coded to protect your
identity. Only the investigator will have access to your questionnaire, which will be
stored electronically on a disk in a locked drawer in the ITCE Department Office (535A
Claxton Addition, University of Tennessee, Knoxville). Consent forms will be stored for
three years past the completion of the study, and will then be destroyed. All identifying
information will be removed electronically from the questionnaires when they are coded,
and no questionnaires will contain any questions or markings to identify you as a
respondent. The results will be tabulated and analyzed only in aggregate form, so that
confidentiality is assured. No reference will be made in oral or written reports which
could link individual participants to the study.
Though your participation in this research is voluntary, your input is important. Based
on your input, we will be better able to assure that effective components are included to
maximize teacher learning in future training. If you have any questions about this
study, please contact Donna Henson-Boyers, at the Technology Enhanced Curriculum
Lab, University of Tennessee, Knoxville, Tennessee 37996, or call (865) 974-8143. If
you have any questions about your rights as a participant, you may contact the Office
of Research at (865) 974-3466.
CONSENT
I have read the above information. I have received a copy of this form. I agree to
participate in this study.
Participant’s signature________________________________________Date________________
Researcher’s signature _______________________________________Date________________
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VITA
Donna Henson-Boyers has extensive and varied background and
experience in the field of education. In June, 1982, she earned a Bachelor of
Arts degree in Developmental Psychology from California State University,
Chico. She earned a Master of Education degree in Curriculum and Evaluation
from National Louis University in Heidelberg, Germany, in 1995. Her eighteen
years of teaching experience include third through sixth grade self-contained
classrooms, as well as middle school math and science. Leadership roles in her
schools have included Gifted & Talented Coordinator, Math/Science Mentor,
School Improvement Chair, and Technology Coordinator.
She received the Presidential Award for Excellence in Teaching
Elementary Math and Science in 1996, and an Innovative Curriculum award
from ISTE (International Society for Technology Education) in 1997. She is a
member of the AIMS (Activities Integrating Math and Science) international
training cadre for hands-on math and science through Fresno Pacific College,
and has conducted week-long workshops in England, Germany, and the United
States. She has developed and taught graduate courses for teachers in math,
science, and technology implementation through University of Maryland,
Heidelberg, Germany.
She is currently on leave from her position of Instructional Technology
Specialist with Department of Defense Dependent Schools in Germany, to work
on a doctoral degree in Instructional Technology at University of Tennessee,
Knoxville. While at UT, she has worked as a technology instructor for Division
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of Information Infrastructure (DII), and is currently working as the coordinator
for the Technology Enhanced Curriculum Lab, in the College of Education. In
Fall, 2002, she will return to Department of Defense Dependent Schools in
Germany, where she will be the Instructional Technology Specialist for a K-12
four-school complex in the Kaiserslautern School District, as well as the
technology advisor to the Kaiserslautern School District Assistive Technology
Steering Committee.
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